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The Davey Safety Engine, as Adapted to water rises the cock is closed. The water 


American Practice. 





The problem of furnishing a cheap and 
safe motor when only small power—from 
one-half to five or six horse-power—is re- 


quired has received a good deal of attention | 


from mechanics and engineers. It cannot 
be expected that as a rule such engines will 
be in charge of first class engineers, so they 
must be simple in construction and arrange- 
ment, and the element of danger, in case of 
neglect, must be absent. In cities small 
motors are generally used in crowded 
buildings where the danger_of loss of 
life is correspondingly great in case of 
accident, and this consideration, or the 
fact that to secure immunity from acci- 
dent high-priced attendance, that the 
amount of work to be done will not 
warrant, must be paid for, leads to a 
good deal of hand work being done that 
might profitably be done by power, and 
to a considerable extent operates to hin- 
der the establishment of small indus- 
tries. 

The engraving represents an Ameri- 
can adaptation of an engine and boiler 
of English design, in which the purpose 
is to supyly small steam engines so con- 
structed as to be operated by those of 
little skill in handling steam engines, 
and which at the same time shall be 
absolutely safe against the possibility 
of explosion, however unskilfully 
handled. 

It is a low-pressure condensing en- 
gine, in which a pressure of only one 
atmosphere is maintained in the boiler, 
which, as pressures are commonly spok- 
en of, or shown on the steam gauge, 
is no pressure at all. 

The boiler is of cast-iron, the part 
above and back of the furnace being 
cast in partitions, which serve the 
purpose of flues, giving the necessary 
heating surface, and which are not 
likely to be burned out or destroyed 
even if the boiler were fired without 
water. 

No safety valve is used, but a hole 
of large diameter covered by a plug 
laid loosely over it, prevents the accu- 
mulation of more than one-quarter of a 
pound gauge pressure. Ordinarily the pres- 
sure in the boiler is just sensibly less than 
that of the surrounding atmosphere, so 
that the plug is held down by the pressure 
of the latter. Practically, however, the 
internal and external pressures are balanced, 
so there is no pressure whatever tending to 
either burst or collapse the boiler. 

The surface condenser is a casting open at 
the top, and provided with tubes in which 
the exhaust steam is condensed, the water 
and air being removed by a small single- 
acting air pump, of the plunger type. The 
top of the condenser is above the water 
level in the boiler, and the overflow from the 
condenser is at the top. The small head of 
water in the condenser (above the water 
level in the boiler) is utilized for feeding the 
boiler, as follows: Connection is made 
between the top of the condenser and the 
water space in the boiler by means of a 
small pipe. In this pipe is a cock, con- 
trolled by a float in the boiler. When the 
water falls in the boiler the cock is opened, 
the water running in by gravity. When the 
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level is thus automatically maintained with- 
out the use of a pump, or any attention from 
the attendant. A glass panel in the side of 
_ the boiler provides for observing the water 
level. 


The condensing water may be taken direct | 


from the service pipes in cities, or, where 
this is not practicable, a small pump driven 
by the engine may be used for circulating 
the water. When the engine is used for 


pumping water the water may be passed | 

















light work, including furnishing power for 
small electric light plants, as in country 
residences, and seem to be particularly 
suited for household purposes, where their 


| absolute safety will commend them. 


They are manufactured, under license from 
the patentee, by Chas. P. Willard & Co., Chi- 
cago, Ill.; and sold by the New York Engin- 


|eering Company, 64 Cortlandt street, New 


York, where the one from which the en- 
graving was made may be seen in opera- 
tion. 
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through the condenser. When water is 
scarce it may be used over and over by 
standing long enough to cool; or the con- 
denser may be located directly in a tank of 
water. 

The engine is double acting, with diameter 
of cylinder sufficient to give the rated power 
at a mean effective pressure of eight or ten 
pounds, which is easily maintained by the 
air pump. The cylinder is brass bushed, 
and the piston is of brass, no lubrication 
being required. The cylinder is steam 
jacketed around the body and at the ends. 
In general construction the engine does not 
differ materially from any small engine. 
The speed is controlled by a sensitive 
governor, which responds as quickly to 
changes of load as if controlling steam of 
high pressure. The wearing parts are large, 
doing away with the probability of causing 
trouble from heating. 

Although new in this country these engines 
have already come considerably into use in 
Great Britain and France, published tests of 
their performance showing good economical 
results. They are suitable for all kinds of 


Motive Plant in Theaters, 


The motive plant in a modern theater will 


rival in magnitude that of many manufac- 


turing establishments. Taking as an ex- 
ample the Lyceum Theater, in New York 
City. There are two high-speed engines, 
each driving a dynamo for the electric lights, 
of which between 400 and 500 are 
in use. These engines develop about 25 
horse-power each. Another high-speed en- 
gine provides for ventilation, and for heating 
in winter and cooling in summer. This en- 


| gine drives a 5-foot fan, which constantly 


forces air into the room. In the winter this 
air is heated by being drawn to the fan 
through a space traversed by steam pipes. 
In the summer these pipes are filled with 


| water, and the space around them with ice, 


amongst which the air must pass on its way 
to the fan. The air is delivered through 
small apertures at each seat. A fourth en- 
gine is used for raising and lowering a part 
of the stage during the performance. This 


plant is in operation for about six hours out 
of the twenty-four, and must be in charge of 
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a thoroughly competent engineer, as for ob- 
vious reasons no stoppages are allowable. 
BRE 
Weeding Out the Shop in Dull Times 
Kind of Machinists Needed—Neglecting 
Gauge Cocks. 


By James F. Horart. 





When times are getting better, business 
beginning to ‘‘pick up,” and the outlook is 
decidedly brighter, then all the machine men 

want more help, and listen to the chap 
who drops in to ‘‘ get a sight” at a job. 
When the dull times came along, Rush- 
ton was running sixty hands in his shop. 
When orders began to get scarce he 
commenced to sort out the ‘‘ bums,” 
the chaps who had big heads Monday 
or Tuesday mornings; next the ‘‘soj- 
ers,” ‘‘ time killers,” and ‘‘ general loaf- 
ers” got the run. As business de- 
creased the poorest hands were set up 
in ‘sleeper counting,” and shop ex- 
penses were getting down to hard pan. 

‘* Just my luck,” grunted Tim. ‘‘ Old 
man Rushton can keep eight or ten of 
them slow grubbers all winter, and | 


J can do twice as much as they can. Talk 


about fair play and a free country! 
That's played out in this neighborhood.” 
And Tim sticks his calipers in his 
breeches pocket and starts off down 
the railroad track toward the city. 


There are thousands of men like Tim. 

They call themselves machinists. They 

} got a chance to scrape castings in a 
foundry, worked ten days, and left; 
went to Rusher’s shop, and got a job 
running athread-cutting machine. Two 
weeks was all the time Tim wanted to 
hurry up that machine when he heard 
that Savage wanted a man to run an 
upright drill; so down Tim went and 
got the job. 

What work he made with that ma- 
chine! Drills were broken, chucks 
knocked out of time; twist drills, the 
cutting angle of whose edges had been 
calculated by a ‘college professor,” 
were ground in shapes awful to behold. 
Watch him drill a hole. A broken leg 
of a machine has had a forging made to 

fit between the webs, and Tim has got to 
drill four holes through both leg and forging. 
Ile marks the forging with a center punch, 
puts a flat 3 drill in place, and ‘‘ goes for” 
the job. The forging is laid on a 6” block, 
the spindle run down and the feed thrown in 
gear, and Tim begins to look around for his 
grease cup. It is on that horse just beyond 
his reach; he lets go of his work and grabs 
it up. His drill has got in one-fourth of an 
inch, no oil, and is squeaking like a fiddler’s 
nightmare. He greases the drill; it smokes 
as it wobbles around like a young eccentric. 
‘‘What ye doin’ there, Tim,” said the boss, 
who chanced to pass; ‘‘ what ye runnin’ that 
drill so fast for?” ‘* There,” said Tim, ‘I 
didn’t notice it was on the fast speed.” But 
it was, for Tim had been using a 4” twist 
drill on the last job, and the machine was 
running just as fast as when the small drill 
was in use. 


Tim changed the belt. 
smoked. 
boss. 


No good; it still 
‘*Take it out and look at it,” said 
Blue and soft Tim found the drill, 
with the edge all gone. 

Business was rushing, orders way behind, 
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and ‘‘the old man was short of men; so they 
coddled Tim up, showed him a little, berated 
him more, and let him abuse the lathes, 
break drills, and turn out poor work until 
the rush was over. But just then Tim, who 
had come to the conclusion that he had 
‘*)earned the machinist’s trade,” heard of a 
chance at Rushton’s shop, went down and 
let himself for a ‘‘ first-class machinist.” 

It took Rushton’s boss just half a day to 
get the hang of Tim. He knew the cut of 
his jib as quick as Tim took hold of a chip- 
ping hammer, but he knew the whole story 
before Tim had drilled a hole through two 
pieces of iron. ‘‘Smick, mick, chunck,” 
went the drill, as it went through a piece of 
iron, caught on the under side burr and 
chips, and jerked the iron out of Tim’s hand 
and waltzed it around that drill table, carry- 
ing the skin of Tim’s knuckles with it. Boss 
sized Tim up then and there, and always put 
him to work on some day work where good 
fits were not needed and time could be 
charged for. 

‘‘Send down a good man right off,” came 
from the telephone. ‘* What’s the matter?” 
‘‘Slipped an eccentric,” was the reply. Did 
Rushton send Tim? No; he knew better. 
Tim is turning poor pulleys for the Wildcat 
Mining Company, and Rushton is charging 
them fifty cents an hour for it, with doubts 
of getting his money, and he don’t intend to 
risk losing a good customer by sending him 
a man who ‘‘don’t know how.” He sends 
young Kendall, who began four years ago, 
just about the time Tim began to chip 
castings. 

Kendall knows something. He knows 

’ how to see things. You don’t have to tell 
him every time that a drill will catch when it 
goes through a soft piece of wrought iron 
unless you ‘‘let up” on the feed. He knows 
that a lathe tool is not working right when it 
snaps and sputters, scrapes off a broken 
chip, and smokes like a spark in your 
breeches pocket. You send him to that en- 
gine, and he will take a monkey wrench and 
common sense with him. If he gets stuck, 
he won’t be apt to hustle things and spoil 
something, and he is not at all apt to get 
stuck. 

When the dull times came along we found 
Tim, with his greasy rule and calipers, just 
taking arun. Young Kendall stayed in the 
shop. No fear of his going on a tramp this 
year. The poor men go first, but the men 
who know how, or can learn, are always in 
demand. 

Tim worked six months chipping castings, 
and came out a good shop hand; he bunged 
up machines a year or two longer, and set 
up for a first-class machinist. We have lots 
of such chaps in America. They make 
trouble in the machinist business, and then 
go to chopping cord-wood for their living. 

Experience is a first-rate thing to have. It 
is the best teacher we ever had in the shop, 
or out of it, either; but it won’t do a mana 
particle of good unless he Anows how to learn. 

Our shops are going to want lots of ma- 
chinists for the next ten years. The rust 
will get} scraped off slide rests, and the 
dust of months or years has got to be brushed 
out of leading screws and back gears. We 
shall want lots of machinists, too, and we 
want some that can learn how. We don’t 
want any tool-breaking, bungling scrubs. 
We want men who can reason, and find ways 
and means; who can work with their brains, 
and not bungle with their hands. 


When this kind of a chap comes along we 
take him in and—keep him. If lots of big 
orders make men scarce, and Tim gets an- 
other job, he will begin just where he left 
off, and jamb and bungle until poor times 
come again. Then, perhaps, he will light 
out as a ‘‘stationary engineer,” and fire a 
boiler and tinker an engine for $1.50 per 
day, until he comes in some zero morning 
and knocks out a cylinder head, or his old 
boiler blows up, and Tim quits the machinist 
business in a cloud of brickbats, low water, 
and burnt boiler plates. The coroner’s jury 
hunt up the most of him on a verdict of 
‘*mysterious explosion,” and bury the re- 
mains of a man who didn’t know how. 


One day, not long since, an engineer in 
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Chelsea, Mass., couldn’t keep up steam. He 
had a good fire, and the water-line glass was 
half full of water, but the steam kept running 
down. The pump had been running slowly 
all the forenoon. It kept the water just 
about right in the glass, and everything 
seemed lovely, until the steam pressure began 
to fall. 

The engineer was ‘‘ stuck.” The old Utica 
engine was doing its level best, but the work 
in the machine shop was too much for it. 
When the engine got down to thirty revolu- 
tions per minute, and every lathe was run- 
ning at half speed, the boys began to shift 
their belts to get more speed; but this 
made it worse for the engine, and the boys 
began to drop into the engine room to see 
what the matter was. 

Boss had got out there, and he was flying 
around for all he was worth. Everything 
seemed all right, but the engine was stop- 
ping. Only fifteen pounds of steam. The 
steam pump had almost stopped. Boss took 
hold of the valve to shut off the steam. 
He turned it the wrong way, and opened 
the valve instead of closing it. The 
pump started faster. The engineer shut 
down the engine and came into the boiler 
room. ‘‘ That acts funny,” said the old man. 
‘I’m going to get out of here.” 

‘*Say,” he said, as he turned around in the 
doorway and looked back, ‘‘s’posin’ you just 
try one or two of them gauge cocks.” The 
boss turned pale and jumped for the boiler 
front. ‘‘Stop that pump!” he yelled to the 
engineer, and opened the middle cock. 
Steam came out blue as it could be at the 
pressure, which had worked up to twenty- 
five pounds since the engine stopped. Blue 
steam from the lower cock! The hair on 
boss’ head began to stand up. ‘Pull out 
your fire, engineer,” he shouted. Too late. 
Just as engineer got to the pump the steam 
gauge hand gave a little jerk. A smothered 
puff sounded in the boiler, and blue steam 
came out of the fire-box, and ten machinists 
made first-rate time through the doorway. 

There were four sections of cast iron boiler 
with nice cracks along the bottom of each. 
One water-line glass connection was plugged 
up. One scared engineer never will trust to 
water glass again without trying gauge 
cocks every fifteen minutes. The pump had 
been running slow all day. It did not pump 
a drop into the boiler. It leaked. The cast 
iron sections got almost red hot. When boss 
turned the valve the wrong way, he started 
the pump fast enough to overcome the leak. 
Five or six gallons of water went on the hot 
iron and cracked it. Boss has done lots of 
thinking since then, as to ‘‘ what might have 
been.” 
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**Mitis °?> Wrought Iron Castings. 





By Mr. T. Norpgnretp, Lonpon. 





A PAPER READ BEFORE THE IRON AND STEEL 
INSTITUTE. 





I have the honor to draw your attention to 
the samples of wrought iron castings which 
I have been allowed to exhibit to this meet- 
ing. They represent what I believe to be an 
entirely new method of producing iron or 
steel, especially mild steel, in forms and for 
objects which have not up to the present 
been attained as cheaply and perfectly as I 
believe this method will enable a manu- 
facturer to do it. It will be seen that the 
castings are flexible and weldable to a degree 
which has hitherto only been produced by 
the very highest class of wrought iron forg- 
ings. The main point is that we have suc- 
ceeded in making a commercial success of 
melting wrought iron, or rather iron with a 
low percentage of carbon, and casting it 
into the shapes required by the trade. I am 
aware that Sir Henry Bessemer, Mr. Cramp- 
ton, and others have melted wrought iron in 
even larger quantities than what might be 
called laboratory experiments, but I would 
like to claim that before these ‘‘ mitis” cast- 
ings were perfected, as they now are, no 
manufacturer has succeeded in melting 
wrought iron under conditions which have 
enabled the manufacture to be carried out 





in.the hands of the meeting, and I would be! 
glad to hear whether we have a right to 
claim this for our system or not. I have| 
called our produce ‘‘ wrought iron castings,” 
because they are made of wrought iron 
alone, without any other additions than such 
chemicals (physics) as we have found most 
suitable for our purposes, and I have called 
these castings ‘‘ mitis” castings, in order to 
give them a name which specifically applies 
to their qualities, and which name can be 
easily remembered, even if not understood, 
by every workman who may have to use 
them—the Latin word ‘‘ mitis” meaning, of 
course, mild, flexible, or ductile. 

The origin of this invention, as I must call 
it (although during the last twenty years so 
many powerful minds have given their in- 
telligence and energy to develop the manu- 
facture of iron and steel, that there seemed 
to be but little room for anything new) is as 
follows:—We had at Carlsvik, in Stock- 
holm, a malleable iron foundry, which fairly 
succeeded in producing good malleable cast- 
ings, but we did not succeed in making 
these castings so absolutely free from faults 
that I could use them in my gun manufac- 
ture. The trade for malleable castings in a 
small country like Sweden being of course 
limited, we adopted the method originated 
by Mr. Wittenstroem, assisted by the ex- 
perience of Mr. Ludwig Nobel, of dynamite 
and petroleum reputation, and the results of 
a couple of years’ experiments by Messrs. 
Faustman and Oestberg and myself, with 
the guidance of Mr. Wittenstroem, are what 
you now see before you. We, then, last year 
pulled down our malleable foundry, and put 
up a comparatively large foundry for making 
‘‘mitis” wrought iron castings, the first 
brick of the foundry being laid in September 
last year; the first castings in this new 
foundry were produced in January of this 
year, and we have already found, not only 
that we can make much better articles than 
before, but that, whereas our trade in mal- 
leable castings was very limited, we have 
already for these ‘‘mitis” wrought iron 
castings much larger orders for consumption 
in Sweden than we can see our way to 
execute. The raw material we first used was 
Swedish wrought iron scrap, such as horse- 
shoes, rivets, etc., and the castings we 
obtained from this raw material were found 
to have about 20 per cent. higher tensile 
strength than the wrought iron used—the 
tensile strength being 24 tons per square 
inch and upwards—and this percentage of 
gain in strength has been maintained for 
other raw materials. We could not at first 
see that our castings were in any way less 
pliable or ductile than the Swedish wrought 
iron used as raw material, and you will 
observe from the samples, all of which are 
bent cold, that the castings show as good a 
quality in this respect as can possibly be ex- 
pected from wrought iron forgings. When, 
however, we tested the material for elonga- 
tion, we found that the elongation of the 
castings was slightly less (from 5 to 10 per 
cent. less) than that of the Swedish wrought 
iron. This is also natural enough when you 
consider what had been done by melting the 
wrought iron. We got rid of all slag, and 
at the same time we were free from all risks 
of the delamination and imperfect welding 
occurring in wrought iron forgings. Our 
castings are, therefore, more dense than 
wrought iron, and have practically no fiber ; 
they have the same tensile strength in all 


the cost of the slight loss of elongation 


virtual absence of fiber. But, although 
there is theoretically some slight loss in 


ments. 


stated) the actual raw material used. 





commercially, although upon this point I am 





directions, this advantage being obtained at 


caused by the absence of slag, and by the 


elongation, I think you will admit that the 
samples before you prove that practically 
the elongation and ductility are fully sufli- 
cient for even the most severe require- 


We do not alter to any considerable extent 
the chemical properties of the material we 
use, and I need hardly say that I do not 
claim that we improve (more than already 
What 
we put into the pot we get out of it, with 
such alterations only as are caused by the 


if we use iron free from all impurities, we 
obtain exceedingly good castings, and if we 
use iron with a very large percentage of 
phosphorus we naturally obtain propor- 
tionately brittle and unsatisfactory castings. 
In order to ascertain how much impurity we 
can deal with, I sent over to Sweden last 
January a number of different qualities of 
English iron, and I found that whereas the 
most impure scrap gave castings too brittle 
for practical use, a pureriron, such as refined 
iron from Middlesborough, gave us cast- 
ings to all intents and purposes as good 
as the best English forgings, while such 
perfect raw material as hematite puddle 
bars gave us castings which were equally 
as good as, if not better, in every re- 
spect, than, those produced from Swedish 
wrought iron scrap. We found that raw 
material containing } per cent. of phos- 
phorus was too impure to prevent brittleness 
in the castings; but when we mixed two- 
thirds of scrap containing } per cent. of phos- 
phorus with one-third of refined iron, hema- 
tite, or Swedish iron, we obtained castings 
quite satisfactory for general purposes; 
when we mixed half and half we obtained 
castings quite as ductile as, and much 
stronger than, ordinary forgings; while 
using refined Yorkshire iron, hematite, or 
Swedish iron alone, we obtained castings 
which I may be allowed to call ‘‘ extra” 
quality, that is, their ductility (as shown by 
the samples) probably exceeds what can be 
produced by forgings, while their strength 
is fully 20 per cent. greater in all directions 
than the best wrought iron forgings. 


All the above-named mixtures, with less 
than } per cent. of phosphorus, give us cast- 
ings which can be welded and mended like 
wrought iron without the slightest trouble. 
It seems to me that what we do might be 
said to be that we make exceedingly mild 
steel by melting the wrought iron almost free 
from carbon, instead of making mild steel 
by decarbonizing pig iron which contains 
about 3 per cent. of carbon. Good pure cast 
iron would probably not be a much cheaper 
raw material than the above-named mixtures 
of wrought iron scrap, while, on the other 
hand, we do not require the costly apparatus 
of the Bessemer and Siemens manufacture, 
and the very inconsiderable cost of our fur- 
naces would enable our castings to be made 
on a much smaller scale than those made by 
the Bessemer and Siemens methods; while, 
on the other hand, those methods may pro- 
duce very heavy castings more cheaply than 
we can. This will also probably be found a 
more economical way of using up scrap than 
any other. The manner in which we make 
the ‘‘mitis” wrought iron castings is as 
follows: You will see that the samples show 
an unusually clean surface, and the iron 
runs, perhaps, more perfectly than in the 
best cast iron castings. This, of course, 
means that we use a very great heat; in 
order to obtain this heat we melt the wrought 
iron in crucibles placed in furnaces, each 
containing six crucibles. Each furnace has 
one fire, and we work two crucibles to- 
gether; the pair farthest away from the fire 
is warmed to a certain degree by the waste 
heat, the second pair is heated also by the 
waste heat to a point where the scrap ap- 
proaches its melting temperature, and in the 
pair nearest to the fire the wrought iron is 
completely melted. As this last pair is lifted 
out, the second pair is moved forward into 
their place, the third pair is moved forward 
into the place of the second, and a fresh pair 
of filled crucibles is placed in the compart- 
ment furthest away from the fire. In order 
to obtain quickly the great heat required, we 
employ as fuel the residuum of petroleum, 
called naphtha, which is easily obtainable in 
unlimited quantities, and which is not in 
any way dangerous. 
residuum from American petroleum, from 
Glasgow, and from Baku, and they all work 
equally satisfactorily; and we have tried 
other forms of volatile oil, which also works 
well with slight modification in the furnaces, 
but which in most places would be found 
more expensive than the naphtha. From 
these furnaces we can draw eight to ten pairs 
of crucibles per day of twelve hours, and 





treatment to which we subject it: therefore, 


when we, as we intend to do, commence 





We have tried this’ 
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working day and night shifts, we can cast 
fifteen to twenty times every twenty-four 
hours. This is a considerable gain, as I be- 
lieve that in Sheffield the crucibles are taken 
out only about three times in twelve hours; 
and we have the further advantage that we 
refill each crucible every time by its full 
charge of about 60 lbs. of scrap, whereas in 
Sheffield a full charge of 60 lbs. is only put 
into a new crucible, their second charge 
being about 50 Ibs., their third about 45 lbs., 
and so on. Our next step is to deal with this 
exceedingly hot iron. 


the same pattern. 
ditiously and cheaply we use a ladle, in 
which we keep the iron at its full heat by 
means of a surface blast of very hot gases, 
and we fix a number of moulds around the 
circumference of a turntable in such a man- 
ner that one mould can be filled after the 
other as quickly as it is brought under the 
lip of the ladle, and the castings are imme- 
diately taken out of the moulds, so that each 
mould is ready for refilling as soon as it 
comes round again under the lip of the ladle. 


The raw material being wrought iron 
only, the castings do not require to be in 
any way annealed, but are simply cleaned 
up by emery-wheels, or otherwise, and de- 
livered to the purchaser. As the iron runs 
so exceedingly free without large heads, 
and as it falls out of the moulds so easily, 
this method of ‘‘ Mitis” wrought-iron cast- 
ings must tend to save labor to a very im- 
portant extent, and we have already found 
that it enables us to considerably lighten 
and greatly vary designs—such as designs of 
machinery, etc.—as we can, without extra 
cost, shape our moulds, so that we give 
the strength of metal where wanted, but 
only where wanted, whereas in forgings it 
would often not pay to complicate the shape. 
This method also enables a constructor to 
make much bolder designs, and of more 
difficult forms, knowing that such designs 
can be easily and cheaply carried out. Here 
again we find great advantage in being able 
to weld the castings as we can cast the parts, 
which would otherwise be difficult to forge, 
or which would require much machining, 
and weld them on to a bar or rod as required. 
Some of the samples show links, bearings, 
and clutches used in this way. 

I can hardly imagine any form of forging 
which it would not be more advantageous 
to cast by this method. You see before 
you the most difficult forms, such as pulleys, 
smoke-consumers, wheels, knees and bends 
of piping, etc., which give the tensible 
strength of miJd steel forgings without any 
greater expense than for castings of ordi- 
nary shapes, except what may be caused by 
the greater trouble in making the mould. 
Our work at present is principally limited 
to such castings as would compete with 
malleable castings, because that was our 
trade previously, and because we were lucky 
enough to find that the malleable patterns 
came in exactly without any alteration for 
our ‘* Mitis” castings, the contraction in 
both cases happening to be the same. The 
cost of our ‘‘ Mitis” castings being practi- 
cally the same or perhaps slightly lower than 
that of our malleable castings, all our cus- 
tomers are, of course, very glad to have the 
‘‘Mitis” castings instead of the others, as 
they are so much more strong and ductile, 
and as the decarbonization in malleable 
castings is apt to destroy the iron in very 
thin pieces, whereas in castings of compara- 
tively larger dimensions the decarbonizing 
of course only acts near the surface, while 
the main portion of the malleable casting re- 
mains brittle cast iron. Asa matter of fact 
we are not only paid much higher prices for 
our ‘**Mitis” castings than we were paid for 
the same castings made of malleable iron, 


but we cover a much larger field of work, | 


because of our ‘‘ Mitis” castings being used 
fora great many purposes for which mal- 
leable castings could not even be thought 
of. 

As we have more to do than we can pro- 
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vide for in these smaller castings, I have as 
yet had hardly any experience in castings of 
larger dimensions, but I have no doubt that 
we shall ultimately arrive at larger castings, 
and that we shall be able successfully to deal 
with the contraction in articles even exceed- 
ing two or three inches in thickness; but 
at present I see such an extensive field for 
smaller castings, where this method has no 
competition other than drop-hammer forg- 
ings, because our steel-makers are not pre- 
pared to cast very thin or intricate articles, 


tend the use of iron and steel so much fur-| arch. It is believed that this arrangement 
ther that quite as many workmen and black- | will give much drier steam. 
smiths will be employed in the future as at} At Mr. Hollister’s shops I saw an adjust- 
present, though their labor will be more | able spanner wrench, shown in Fig. 3, which 
profitably employed in this work than in|had so wide a range as to fit anything in the 
making forgings by the old process. shop or on the engines. The arm or leg, a, 
=: | was pivoted to the body of the wrench d at c. 
Florida Railroad Notes. |As the armacould swing in or out, it was 
| adjustable to any size practicable. 
By Frank C. Smita. | Mr. Hollister gave me an idea of a flue 


| cutter for removing flues from the boiler, in 





During a recent visit to Florida I met Mr. 


We have carried out 
a method of moulding and facing sand which 
works to our entire satisfaction, as shown by 
the samples, and we have made use of water 
moulds of a special construction when 4 
great number of castings have to be made to 
In order to do this expe- 


that it seems to me of no use as yet to com- 
pete in the sphere of such larger castings as 
can be easily produced from a Bessemer or 
Siemens furnace, or from the ordinary cru- 
cible. We have also lately made some very 
successful steel castings with a higher percent- 
age of carbon, some samples of which, un- 
polished as well as burnished, I have brought 
here. These promise well for the future, the 
surface being exceedingly clean and taking 
a very high polish, and we have tried them 
successfully for ordinary edged tools; for 
instance, we cast at present some of our 

















J. D. Hollister, superintendent of the Florida 
Southern Railroad, and formerly general 
master mechanic of the Savannah, Florida & 
Western Railroad. The Florida Southern 
is narrow gauge, and, like all Florida roads, 
suffers badly from drifting sand, which in 
that respect greatly resembles snow, as it is 
frequently necessary to stop a train and all 
hands set to work with shovels clearing a 
foot or two of sand from the track. As may 
be imagined, the running and valve gear of 
the narrow gauge engines, being very low, 
suffer badly from cutting, the motion of the 
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tools for the gun factory in Stockholm, and 
we cast them ready to shape, after which we 
have only to harden and grind in order to 
make them ready to put into use. These 
steel castings we also make out of wrought- 
iron scrap as raw material, adding the quan- 
tity of pure pig iron required to bring up the 
percentage of carbon to the point required 
for each different purpose. I do not mean 
to say that tools can be made better by this 
method than by the ordinary methods, but it 
is certainly a more direct way than to make 
wrought-iron bars into blister steel and then 
smelt this blister steel in a crucible, and my 
method is certainly cheaper, seeing that pure 
scrap can be obtained at a very much lower 
figure than the bars, and that my tools are 
east ready to shape. There can be no risk 
of sufficient wrought-iron scrap not being 
procurable to enlarge the ‘‘ Mitis” casting 
business to any extent ; but, if scrap were to 
become scarce, the difference of 25s. per ton 
between scrap and puddle bars would only 
| represent half a farthing per pound in the 
| cost of the castings. I cannot help think- 
‘ing that this, like other means of sav- 
|ing manual labor, while it may be opposed 
at starting, is certain in the long run to ex-| 











engine whipping up a constant cloud of the | 


sand ballast. I saw an engine, out of the 
shop but a month, in which there was }” 
lost fore and aft motion in the valve stem, 
this being, of course, the combined amount 
clear back to the main shaft. 

To do away with this, Mr. Hollister pro- 
poses to build an outside frame engine, using 
the Joy or a similar valve gear. Fig. 1 
shows the plan, 2 being the tire, a the axle, 
extending through the wheel on the outside ; 
c the crank, which is bored out at the shaft 
end and pressed on to the axle end, the 
driving-box bearing being on the outside of 
the sleeve of the crank; e being a section of 
the driving box; the crank pin d is solidly a 
part of the crank c. This arrangement 
would not only throw the valve gear, etc., 
outside, where it is believed it would not 
suffer as badly from the sand, but would 
also allow of a considerably wider fire-box, a 
consideration of great importance in narrow 
gauge engines. 

The boiler for this engine was to be dome- 
less, a half-circular steam drum, Z, Fig. 2, 
taking the place of the dome, the shell of the 
boiler proper beneath # to be full of ,%,” 


place of using a chisel, the scheme being to 
leave the body of the flue cut off squarely 
and ready to piece out without the usual 
|Squaring-up after removal. As I under- 
stood the plan it was something as shown in 
| Fig. 4, Fig. 5 being an end view on a line 
| with the screw J. In Fig. 4a, ais the flue, 
|} the flue sheet, the body of the flue cutter, 
¢, ea slot planed in the body up to the point 
f,g collar on the body to rest against the 
beading of the flue, 2 a square for a 
wrench, or ratchet which would be handier. 
|The cutter ¢ is forged to the width of the 
slot. This cutter is pivoted at p with a 
counter-sunk bolt; / is a screw threaded into 
the body of the cutter. An extension m of 
the screw / passes up through the cutter c, 
the opening for m being large enough to 
allow for the path of the cutter at this point 
following the arc due to the pivoted point 
p. A washer and pin atZ is fitted. The 
cutter point is at d. By screwing up the 
screw / the cutter c is raised," forcing the 
point @ to the flue, when by turning the 
whole rig by means of the square A, the flue 
is speedily cut off as squarely as could be 
wished for, leaving the flue ready to be 
pieced out. In practice it would be better 
probably to locate the cutting point d farther 
to the right, so as to leave the piecing out 
piece longer, that is, locate the weld further 
from the end of the flue. It would un- 
doubtedly prove a handy and expeditious 
tool. 

Mr. Hollister runs a foundry in connection 
with the shop. His arrangement for break- 
ing up car wheels is very simple and effec- 
itive. A chunk of round iron / has three 
tapering grooves planed in it, see Figs. 6 
and 7. Three steel wedges slip into these 
grooves, and the whole is slipped into the axle 
hole of a car wheel. It is then placed in a 
wheel press, the ram bearing on the ends of 
the pieces a, a, a, fore’ng iaem in, the 
tapered bottom causing them to also raise. 
The result is the wheel is generally split 
into three or four pieces, each piece being 
full of cracks, so that a tap from a sledge is 
only necessary to break the pieces into still 
smaller pieces. Mr. Hollister informed me 
that he had always found an effectual cure 
for engines given to raising their water, in a 
couple of tapered sleeves a, a, Fig. 8 on the 
upright or lifting pipe. The water evidently 
uses this pipe as a ladder to climb up on, 
which of course the sleeves prevent. 

ee 

A Jackson, Mich., correspondent, refer- 
ring to a note in one of our recent issues 
about changes on Michigan Central Rail- 
|road writes: “S. M. Edgerly, of Jackson, 
|general master mechanic of the Michigan 
|Central locomotive department, resigned 
| May 1, and was superseded by C. R. Smart, 
lof Bay City, a division master mechanic at 
| that place for the same road. This gentle- 
| man is a first class machinist and has worked 
|himself up by degress to the position he 
| now holds. He was superseded by Michael 
| Ryan, of this city, formerly an agent in 
|foreign countries (in Russia especially) for 
|the Grant Locomotive Works. Messrs. 
| Behan and Bruce are at their old places as 
|foremen of round houses. The M. C. KR. R. 
| has but one repair shop on this side of the 
|river. It is located here, and Hon. R. C. 
| Stewart is the general foreman. This com- 
| pany is now trying the Richardson Balanced 
| Valve, and putting spark arresters with ex- 
tended smoke arch on all their 18” 24’ 
passenger engines. They are also intro- 
ducing steel crossheads and abolishing cast 
iron ones.” 
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At this writing there are more signs of 
activity in iron industries, especially in blast 


holes, the throttle valve being in the smoke | furnaces, than for some time past. 
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Improved Double Disk Sand - Papering 
Machine. 

This machine is Sidient for sand-paper- 
ing blinds, doors, panels, casings, jambs, 
etc. The two disks employed run in oppo- 
site directions, one of them being adjustable 
by hand wheel at the end of the machine; 
one disk is also self-yielding for irregular 
work. It is claimed that with this machine 
150 pairs of blinds can be sand-papered in 
ten hours, or other work in proportion, no 
hand work being required to finish. 

It is manufactured by the Williamsport 
Machine Company, Limited, of Williams- 


port, Pa. 
lt 


The Oxydation of Metals and the Bower- 
Barif Process. 


BY Il, WERIGITTMAN, 
MEETING OF TITE AMERI- 
ENGINEERS. 


A PAPER PRESENTED WM. 
NEW YORK, AT THE 
OAN SOCIETY OF MEOHANIOAI 


In connection with the able paper by Geo. 
W. Maynard, on the Bower-Barff Rustless 
Iron process, the Society will perhaps 
permit me to present the following re- 
port of Lieut. Col. A. R. Buffington, 
Ordnance Department National Armory, 
Springfield, Mass., as of considerable 
value not only from the information 
contained, but from the freedom ac- 
corded for use of the process}defined 
and developed by Col. Buffington. 

The report is made to the Chief of 
Ordnance, U. S. A., and is as follows : 


NATIONAL ARMORY, 

Mass., Oct. 7, 1884. 
Within a few days past I 
called upon by the Department forremarks 
relative to the “ Bower-Barff of 
oxydizing the surface of iron and steel for 
preservation. To-day a of 
the parties controlling this process called 
upon me with specimens of their work, onea 
In this way the subject 
has again been called to at 
the same time the discovery a 
comparison of work and a fuller knowledge 
of the Barff process, that method now in 
use at this armory is superior to it for the 
oxydation of parts of small arms. Six or 
Barff process, so far 
was made 
attention rel 


SPRINGFIELD, 


Sir have been 


process 7 


representative 


piece of gun barrel. 
attention, and 
is made, by 


seven years ago the as 
my knowledge extends, 
this country, and attracted my 
ative to the oxydation of parts of small arms, 
but my interest extended no further; the 
difficulties attending the application and the 
high of heat required, presenting ob 
stacles I did not care to encounter 
mentally. Some time after, either immedi 
ately before or after my change of station 
to the Watervliet Arsenal, I saw a public 
notice of a lecture in England in which it 
was stated the lecturer asserted the 
tion of ironand steel surfaces by the appli 
cation of melted nitre to be the magnetic or 
peroxyde of iron. This, or a similar notice, 
was seen by one of the assistant at 
Watervliet, aud he called attention to it and 
suggested that it be tried, which I instructed 
him to do with the lariat rings there manufac 
tured. The result proving satisfactory, the 
rings were thereafter, up to the time of my 
leaving the arsenal, so colored. 


known in 


degree 
experi 


oxyda 


officers 


About this time, being on a board of officers in 
New York with the late Colonel Benton, then in 
command of the armory, I called his attention to 
the subject with a view of applying the process to 
parts of smallarms. He soon after died, and no 
further action was taken until some time after I 
succeeded him here, when my attention was again 


master armorer observing the 
oxydized by nitre, which I 
asking how it had been 


called to it by the 
coloring of some metal, 
had brought with me, and 
done, 

I then began experimenting, but succeeded only 
at first, with the help of one of the workmen in 
securing a for the tip of rifle stocks. 
This part, malleable iron, had always been case 
hardened. The c: hardening, besides not color 
ing uniformly, injured the files in fitting the ram 
mer to the groove in assembling the arms. From 
this success, without entering into details, we have 
tips, bands, band-springs, 
and butt-plates 
experiments with 


good color 


ise 


progressed until now 
guards (fully 
ored with the nitre, and 
barrels, after one (the first) rusting of the 
browning process, would indicate that it 
question of time until all metal parts of the 
not requiring hardened are 
atter the success with the tip when the 
consisted simply in immersion in melted nitre at 
about the melting temperature, after a blueing 
made in the ordinary way with heat (the malleable 
iron, it was found, required this preliminary blue 
ing), a change Whether the resulting 
satisfactory work is due to that change, or simply 
the result of more skill and judgment acquired by 
of heat, of immersion, 
The 


assembled), are col 
some 
present 
is but a 
rifle 
But 


process 


to be so colored. 


was made. 


time 


as to degree 


to say 


practice, 


ete., Lam unable change consists in 
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putting inthe vessel with the melted nitre a few 
pounds of peroxyde of manganese. It was known 
to me that the presence of this mineral increased, 
without any chemical change in itself, the oxydiz- 
ing properties of chlorate of potassa. Why not as 
well the nitrate of potassa? I tried it with the re- 
I have made no secret of this whole 
matter, and it has already attracted the. attention 
arms company to the extent of 
and learn the process. But it 
has occurred to me, the armory process being su- 
(to the specimen of gun_ barrel 
economy, and simplicity of application, 
heat required not affecting the temper, 
Barff process does, of tempered parts 
subjected to it, the United States should be secured 
in the use of this valuable method without. pay- 
ment of royalties, by the publication of the history 
of its use here. The simple oxydation of iron and 
steel by nitre could not be patented, as books of 
chemistry have long ago published it, but the pro- 


sult as above 
of one private 
coming here to see 
perior in color 
shown), 
the 
which the 


and 


cess as above described might be. 

I therefore make this report with a view to its 
speedy publication. The method used here, in 
brief, is as follows: A cast-iron pot or vessel, open 
tothe air, built into furnace of fire-brick and 
heated from below, contains the nitre and oxyde 
of manganese at a temperature sufficiently high to 
cause ignition and combustion of a pinch of saw- 
dust thrown upon the surface of the nitre. The 
parts to be subjected to oxydation are rages 
by wires from a stationary hook above the pot, 
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the stock tip, malleable iron, which requires the 
previous blueing heating in the ordinary way on a 
plate. The rifle barrels require to be immersed in 
the nitre vertically, which is done on a suitable fix- 
ture holding eight or ten arranged cylindrically 
around a central rod having an eye for hooking to 
asmall pulley block of a set above, arranged for 
lowering the barrels into and raising them out of 
adeep pot containing the hot nitre. After with- 
drawal, the barrels are left suspended in the air for 
the nitre to drip off and to cool about the tempera- 
ture of boiling water, into which they then are im- 
An after immer- 
sion in a bath of oil (Sperm) completes the process. 

The barrels aré treated in this way to prevent 


‘any springing and sel from the perfectly straight 


and finished condition in which they are before 
treatment. They are colored inside and out; the 
nitre having unrestricted access to the interior. 
The uniformity of product, the beautiful color, the 
economy of time, labor and material, the simple 
and inexpensive plant, mark this process as an im- 
portant advance in the manufacture of small 
arms. 

A comparison by application to a smooth revolv- 
ing wheel of the *‘ browning”? oxydation with the 
nitre as to durability gives a ratio of about 5 to3} 
minutes in favor of the nitre ; and a blow on a bar- 
rel colored by nitre does not remove the coloring, 
leaving a bright spot, as is the case with brown- 
ng. 

The 


degree of heat required varies, but not 
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the centre of the nitre ; after immersing and mov 
ing them about through it so as to stir up the mix 
ture, the parts are putin cold and finished, except 
ing color, and left suspended as above from five 
minutes up, depending on the size and color re- 
quired. After the lapse of the required time, or 


after satisfactory color is obtained, which can be 


determined by raising the charge out of the nitre 
and looking at it, it is plunged into a vessel of hot 
water to cool and remove the adhering nitre ; then 


into oil, completing the process. 

Respectfully your obedient servant, 

A R. BUFFINGTON, 
Lieut. Col of Ordnance. 


(Signed) 


Since preparing the above for presentation 
to the Society, I have had the pleasure of a 
direct communication from Col. Buffington, 
which, like the official report to the Ord. 
nance Department, is substantially brief and 
to the point. 

The communication is as follows: 

April 18, 1885. 
Wa. TH. WrEIGHTMAN, 
&2 Astor House, New York, N. Y. 

DeAR Sirn—In reply to your request of the 17th 
inst., I take pleasure in stating that the process of 
oxydizing by nitre has been improved to the extent 
of but there is little to add to the 
publication referred to. All metallic parts of the 
Springfield rifle,except the parts requiring to be 
case-hardened and the small parts colored in tem 
pering, ete., are now oxydized by nitre, and by it 
simply as related in said publication without 
preliminary or after process, except in the case 


assured success, 
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SAND-PAPERING MAOHINE. 


much, withthe part tu be colored. Whether the 
highest used is sufficient to heat to a redness visible 
in the dark, I am unable to say, as I have not tested 
it. The use of pyrometers has not proved satisfac 
tory: such as I have used are unreliable. and de. 
pendence is placed on the experience of the work 
men. 

The cast-iron vessels for heating the nitre, if per 
fectly sound castings, will last indefinitely. An 
imperfect one is liable to crack, break and precipi- 
tate the nitre into the fire. 
kind will fill the room suddenly with a dense, suffo 
cating gas, but not otherwise dangerous— explo 
sion does not appear possible in the absence of sul- 
phur and charcoal. 

The fire may be made either with hard or soft 
I have tested the matter as to explosion by 
pouring the nitre into a red hot ladle, and again 
emptied at once a large ladle full upon the hot 
coals of a soft coal fire with no other result than a 
sudden filling of the room with the gas aforesaid 
Care should be taken to allow no oil. bits of wood, 
charcoal, in short, any combustible matter or water 
to fall into the melted nitre or be introduced into 
it with the parts to be colored. 
on the surface and in the nitre take place occa- 
sionally and are attributed to oil or bits of com- 
bustible matter adhering to the metal parts im- 
mersed in it. Care should be taken also when heat- 
ing up a pot filled with melted nitre cooled into a 
solid mass. The bottom heating first melts the 
nitre in contact, producing the evolution of oxy- 
| gen before the nitre above melts. This oxygen 
soon under tension, and will escape with more or 
less violence as soon as it can find passage through 
the melting nitre. The vessel should therefore have 


coal. 
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a weighted cover until the whole of the nitre 
melts. , 

No accident has happened here in the use of the 
nitre beyond the cracking of an imperfect pot, and 
I look upon the process as a perfectly safe one. 

The nitre should be pure—should be refined. The 
crude nitre of commerce will not give satisfactory 
color—it will not be uniform. Parts are found oc 
casionally spotted and streaked. These are treated 
a second time, with the desired result. 

The streaking is attributed to some peculiar 
structure or inferiority of metal. 

A surface perfectly smooth and free from the 
markings of the polishing material, but not highly 
polished, appears to be the most favorable for the 
action of the nitre. 

A smooth, polished surface of cast iron treated 
with the nitre is given a very pretty bronze 
which might be desirable for cast-iron products to 
which, in whole or a part, such surfaces are given. 

Respectfully yours, 


color, 


A. R. BUFFINGTON, 


Lieut. Col of Ordnance Commanding 
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Female Engineers. 


(From the Greenville, S. C., News.) 
Robert Yergin, a one-armed ex-Confed- 


erate soldier, of Dial’s Township, Laurens, 


'has a daughter of whom he can be very 


proud. She has for several winters 
acted as engineer, running her father’s 
engine to gin cotton, using her books 
even while at the engine for self-im- 
provement. By her self-application, en- 
ergy, and industry, she has made money 
enough to educate herself, first teach- 
ing, then attending school. She is now 
in the graduating class of the Colum- 
bia Female College, has been elected 
to write her class valedictory address, 
and holds the position of first honor 
in her class. Miss Yergin is now sev- 
enteen years of age, handsome and _ in- 
tellectual. She bids fair to run a bright 
and useful career in a lady’s proper 
sphere. Miss Mary Yergin’s younger 
sister, Miss Lilah,fourteen years of age, 
now runs her father’s engine, and prom- 
ises to follow in her elder sister’s foot- 
steps. 
(From the Wichita Eagle.) 

All the engireers on this end of the 
Fort Scott road accompanied the re- 
mains of McDaniels to Fort Scott last 
Saturday. On Sunday it was found nec- 
essary to send atrain out to the Ninne- 
scah bridge with material, and, no en- 
gineers being on hand, Mr. George N. 
Bauman put his daughter Bessie, a 
school-girl, in charge of the engine, fur- 
nished her with a fireman, and she did 
her work nobly, handling the throttle 
and guiding the iron steed as well as 
the best man on the road. Bessie has 
frequently run the engine about the 
yard, but never before made a trip on 
the road. We don’t know of any other 
road having female engineers. 


The wife of an engineer and light- 
house keeper for the U. S. Government, 
when her husband is absent on business and 
detained, will in case of foggy weather get 
up steam on the boiler, start the engine and 
attend to the signaling as well as it is done 
by her husband, and the machinery as ar- 
ranged is not without considerable complica- 
tion. 


——_+qpe—______ 


An accident of this | 


The central station of the Municipal Elec- 
tric Light Company is in South Fifth Street, 
Brooklyn. The engine which furnishes the 
power has a heavy fly-wheel, which runsina 
pit. When the engine was started one night 
this week, a cat, which made its home in the 
station, was on one of the spokes in the pit, 
out of sight of the engineer. The wheel was 
soon making twenty revolutions a minute. 
It was impossible to rescue the cat from its 
perilous position without stopping the en- 
gine, and that would break every circuit and 
put out all the lights dependent upon the 
dynamos in the station; so the unfortunate 
animal had to ride on until the engine was 
stopped at the usual hour for putting out the 
lights. The cat then dropped exhausted 
from the wheel, but soon revived and was 
none the worse. It is estimated that the 
animal traveled 300 miles on the wheel. 
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Direct- Acting Fire Pump. 





A pump designed for fire service should be | 


of simple mechanism, strongly constructed, 
and of sufficient mass to withstand the shock 
of high speed. Its water passages and valve 
areas should also be large, and the passages 
direct and unobstructed. The pump we 
illustrate herewith seems to possess these 
important qualifications, along with others 
that specially fit it for fire purposes. The 
dimensions of the one from which the en- 


gravings were made are: Diameter of steam | 
cylinder, 20”; diameter of water cylinder, | 


12”; stroke, 16”. a 

Suction and discharge openings are pro- 
vided upon both sides of the water cylinder. 
The suction is taken from below and the 
discharge above, thus providing ample and 
direct waterways. The water cylinder ig 
bushed with bronze, the bushing being thick 
enough to admit of re-boring if it should 
ever be necessary. The water piston is long, 
of bronze, and fitted with bronze packing, 
but so arranged that ‘‘ Tuck ” 
or any similar packing can be 
substituted without any al- 
teration. 

The piston-rod of the water 
cylinder is of brass, and that 
of the steam cylinder of steel. 
These rods are threaded on 
their free ends, and held in 
the casting between the cyl- 
inders. This casting is pro- 
vided with a cap, and is 
threaded to correspond with 
the threaded ends of the pis- 
ton-rods. To release the rods 
it is only necessary to remove 
the cap, when both rods are 
free, and either or both pis- 
tons can be removed. 

The valve motion of these 
pumps is simple, consisting of 
a plain flat main valve, a small 
flat auxiliary valve, and the 
valve driver, which is a plain 
cylindrical piston. The main 
valve is moved direct from 

~the piston for nearly its entire 
travel, so that when the aux- 
iliary valve is opened to 
change the stroke, the initial 
inertia of the main valve, and 
the increased friction.of rest, 
has already been overcome, 
and further movement of the 
main slide is very easily and 
positively accomplished by 
the valve driver; no sudden 
starting of the valve is required 
of the driver, or no shock or 
jar introduced. 

All parts of these pumps are made by the 


Grinding Tools Again. 





By Frank H. Rionarps. 





Mr. Hobart, in your issue of May 23, treats | 
me in a very handsome manner, none the_ 
less so that he is, as. always, entertaining. 
We are both of us, with many others, work- 
ing for the same end to make things lively 
and profitable for the great and, I hope, 


| growing audience of the AmERIGAN Ma... 


OHINIST. 
I shall welcome with a melancholy. in- 
terest, as I would any other trophy of 


/heathendom, the photo of ‘the scratched 


post.” Iam learning daily—and that touch- 
ing memento will enforce the lesson—that 
there are depths of vice and ignorance more 
profound than my dreams had ever fathomed. 
Verily one half the world knoweth not how 
the other half grinds. 

As I understand it, Mr. Hobert acknow)- 
edges, tacitly or otherwise, the justice of 
most of my strictures upon his of April 18. 






" 


the two sides of the stone; who can rally 
the most followers, and upon whose banners 
shall victory roost? For myself, I say de- 
cidedly that for fast grinding, or for fine and 
accurate grinding, or for the best preserva- 
tion of the stone, I shall stick to my own side 
of it. 

It seems necessary and proper to keep 
this thing up long enough at least to answer 
allof Mr. Hobart’s questions. I would be 
glad to answer many more; if only the 
audience will not yawn and begin to steal 
away ; there is no danger that the performers 
will tire. As to the use of oil in cutting 
brass Mr. Hobart first advocates the practice 
as a general principle, and then retreats to 
the solitary example of drilling a }$” hole 
12” deep in brass with a flat drill. Would I 
use oil in performing such an experiment? 
I would not drill such a hole with sucha 
drill either with or without oil. In the older 
time I could have done such a job with the 
contrivances at hand without either grease 
or noise. I never wasa very noisy fellow any- 
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Dirgeot-Aoting FrrE Pomp. 


He is kind enough to enforce my advice 


use of templates, jigs, and special tools, so| about grinding in front of the stone with 


that parts can be duplicated with the assur- 
ance that they will fit. As will be seen from 
the engraving, the arrangement is such that 
stuffing-boxes and other parts are easily 
come at, and either the steam or water cyl- 
inder may be readily removed. 

The manufacturers are Guild & Garrison, 
Brooklyn, N. Y. 


cali <-> —_—__—— 


An item has been going the rounds of the 
press saying that thirty-five passenger loco- 
motives on the Vandalia main line are to be 
equipped at once with the American Elec- 
tric headlight. In answer to our inquiry, 
Mr. G. H. Prescott, Superintendent of Mo- 
tive Power, writes us: ‘‘ The item is not 
correct. We have one on trial, but it has 
not been adopted.” 


ee 


The management of the N. Y. C. & H. R. 
R. are doing a good thing in beginning the 
bringing together and preserving of relics of 
early railroading. At present the few relics 
that are collected are preserved in the base- 
ment of the Grand Central Depot. It is in- 
tended to collect and preserve such things 
belonging to the company, as will show the 
connection between past and present rail- 
way appliances, 


’ quite pronounced in our preferences as to 


| the rest clamped close to it, by citing the ac- 


cident which befel the chap who was grind- 
ing a tool with the rest far enough away to 
let the tool catch and drag down between it 
and the stone. If I continue to give good 
advice, and Mr. Hobart will thus kindly 
enforce it by telling the consequences of 


| disobedience, the rising generation will be 


wiser and better. The rest should not only 
be clamped close to the face of the stone, 
but the ?” top is better than a wider one, as 
it gives more chance to tip the tool to grind 
clearance or give it any desired shape. 

Since Tom asks me I must say that I have 
tried his way of grinding, and graduated 
from his side of the stone yearsago. I have 
done everything that is bad in machine 
shop practice, but have seen and repented 
the error of many of my ways. Grinding 
on Tom’s side of the stone is not the worst 


|habit in the world, but it is bad enough. 


The most atrocious of all wretches is the 
fiend who grinds on the top of the stone 
without any rest at all. I never got quite so 


| low as that. 


This grindstone topic is well worth work- 
ing. Which is the front of the stone? Upon 
which side of the stone shall we grind? 
Why may we not hear from many more of 
the contributors to the Amgrioan MAonInist 
upon the subject? Mr. Hobart and I are 





way. Now we come to the twist drill ques 
tion. Tom said ‘‘Just think of a twist drill and 
you have got something to pattern after 
when you are grinding a thread tool or any 
other tool.” Perhaps I was a simpleton, but 
I supposed when somebody wrote something 
that they really meant something. I didn’t 
know how to grind ‘‘a thread tool or any 
other tool” after the pattern of a twist drill, 
but didn’t like to mention it. The cutting 
face of the twist drill at the outside of it 
slants back say 15° from the perpendicular 
and gives a good ‘‘cut.” This face angle 
changes at every point as we approach the 
center where the 15° are all lost. Now at 
which point shall we take our pattern ? 

Tom says: ‘‘The nearer you can get to 
the conditions a twist drill works under the 
more iron you can cut off with the least 
power and time.” I took a piece of chalk 
and figured this statement down, giving the 
result to the readers of the AMerioan Ma- 
oninist. Perhaps I should have given this 
operation in detail for the satisfaction of 
some young readers. A 143” twist drill in 
drilling a hole 12” deep would remove, how 
much metal? the amount cut off being 
Tom’s very common sensible measure of 
efficiency, 1.5 x 1.5” x .7854 x 12”= 21.2058 
cubic in., or nearly 11 cubic in. for each lip 
of the drill. Now, imagining one lip of this 
twist drill converted into an outside lathe 
tool, a good old fashioned, reliable and last- 
ing diamond point, or Tom’s dandy side- 
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tool, what would it be able to do? Taking 
a shaft 165” dia. to reduce to 15” would give 
acut of }”, just what the lip of the twist- 
drill had to cut in the case that I gave. I pro- 
ceed like this: 16.5’ x 16.5” x .7854—(15” x 
15” x .7854) = 213.82515 — 176.715 —37.11015 
This is the area of section that 
the shaft would be reduced by the cut pro- 
posed. Now, if this cut were continued for 
10, which any sensible and healthy tool 
would be well able to do, we would have 
37.11015 x 10’ or 120”—=4453.218 
the amount of metal removed. 
ping the decimal, we have 4,453+11=— 
(giving Tom the remainder), 404. The lathe 
tool cuts 404 times the quantity of metal in 
cubic inches, or 404 times the weight avoir- 
dupois that the twist-drill cuts. Buta little 
thing like that does not, and it should not, 
discourage Mr. Hobart. Here he says, May 
23: ‘* The twist-drill cuts 123 square inches 
of surface for each and every cubic inch of 
iron it removes, while the tool at the engine 
shaft cuts only 40 square inches to remove 
the same quantity. How’s 
that?” Well, I should say it 
is as dazzlingly transparent as 
cimmerian midnight in the 
nethermost depths of a coal 
mine. I haven’t a shadow of 
a glimmer of the faintest in- 
finitesimal hint of a remote 
conception of the meaning of 
it. I have consulted other 
readers of the AMERIOAN Ma- 
OHINIST, and they all under- 
stand it alike. The penetra- 
tion of each is commensurate 
with that of every other. 
They are perfectly unani- 
mous, so that Mr. Hobart in 
this instance in his purpose 
of promoting discussion fails 
utterly. 


square in. 


cubic in. 
Then, drop- 


‘Discussion is what we are 
after.” Mr. Hobart, or any- 
body else, please to give us 
your best, and we will be 
thankful for it, and we will 
still find enough to discuss. 
It is all nonsense to say that it 
makes no difference whether 
you tell the right way or the 
et wrong way, the best way or 
the worst way, of doing 
things; that discussion will 
always select and establish 
the best. To associate with 
vice always in the one case 
and with virtue always in the 
other, will not result in the 
same robust manhood. 

Discussion is nowhere more 
in order than in the me- 
chanical trades. There can be no life 
or progress without it. The trade cannot 
be successfully prosecuted by implicitly 
following any known methods, but in con- 
stantly selecting the best of many. This is 
true of the individual, or of firms and corpora- 
tions. It is true of the workman as of the 
employer. The man who knows the way to 
do a job, or the way to do many jobs, is a 
poor siick, and always behind the times. 
The man who doesn’t know a dozen ways of 
doing a thing, to select the best of them to- 
day and find a better one to-morrow, will be 
left behind. 

We need stimulus as much as we need in- 
formation, and this Mr. Hobart notably sup- 
plies in some instances. He told, a week or 
two ago, how a fellow filed up a hexagon 
bolt-head in a rough and ready way in fifteen 
minutes. The method followed led to some 
discussion. The decision seemed to be that 
when one flat was filed the opposite one 
should be filed next, the two being made 
parallel by a pair of calipers, then the 120° 
gauge would have an easy time of it with the 
other two pairs of sides. Our boys are very 
likely to beat that when they get a good 
chance. 

Singularly enough, while this discussion 
has been held over the dinner pails at noon, 
about 3 o’clock in comes a break-down job 
from the Sunset office. A short bolt 
agon head, of course—-has given out, with 
the edition half worked off. Boy will wait for 


hex- 
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another. We give the job to Jake, because 
we know that he is always ready to begin. 
He has a habit of grinding his tools after he 
uses them, instead of befcre using them, 
which makes quite a difference in the long 
rur. Then he has a way of thinking while 
he is working, which gives him another ad- 
vantage. Well, Jake picks up a piece of iron 
from the blacksmith’s scrap large enough 
and long enough to make the bolt, with 
enough to hold in the chuck besides. He 
catches it in a Horton chuck, and starts a 
cut the first thing with a diamond point. 
While the first cut is running up about 14”, 
he gets his calipers set for the size of the 
bolt, gets a square-nosed tool and a thread 
tool placed right for his hand, and counts 
the number of threads to the inch. While 
his second cut is running up. which brings 
the bolt to the required size, he changes his 
gears and sets another pair of calipers to the 
larger diameter of the head. While taking a 
cut over the head he sets another pair of 
calipers—his first pair—to the smaller diam- 
eter of the head, and lets them stand. Then he 
squares down under the head and cuts the 
thread much as you or I would do. Next he 
takes an offset cutting-off tool and cuts down 
at the length required for the head to the 
smaller diameter or measure of the sides, 
and draws the rest and cut- 
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time is pretty sure to secure better wages by ‘the opening is filled. When this is accom. 
going off to a strange shop than by staying plished we strike it three or four smart 


at home. 


Ihave known a great many cases, blows, then raise the casting up and drive 


scattered through all the years of my shop the ingot out. By this process the particles 


connection, where young fellows have com- | 
pelled appreciation by leaving the original | 
shop. 
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LETTERS FROM PRACTICAL MEN, 


Utilizing Steel and Iron Machine Shop 
Scrap. 
EKditor American Machinist: 

I notice in the issue of May 16th an article | 
on melting steel in an ordinary cupola. In 
December, 1882, we commenced melting up | 
old scrap steel of all kinds; since then, we | 
have melted up a large quantity. We never 
have had any trouble whatever, melting the | 
steel inan ordinary cupola. We do not take | 
the trouble to cut it up into very short! 
pieces, but have put it into the cupola in 


four feet lengths, or in any shorter lengths | 
We mix it | 
with car-wheel iron and with other iron for | 
castings. In my opinion, however, to mix | 


that might be delivered to us. 


of steel are thoroughly welded, the ingots can 
then be put under the hammer and drawn 
out into any desired shape. We make all 
our locomotive guide bars, all our track 


‘tools—such as hammers, lining bars, tamp- 
‘ing bars, spike bars, and a great many other 


tools from this scrap steel. We have made 


| good drills and can make most any other) 
tools from cast steel scrap worked up in this | 


way. The cost of working up the scrap 

steel in this manner is about twenty dollars 

($20) per ton. A. J. STEVENS, 

Gen. M. M. Central Pacific R. R., Sacra- 
mento, Cal. ‘ 


Making Solid Castings Upon Wrought 
Iron. 
Editor American Machinist : 

Referring to the letter of Mr. Hethering- 
ton in your issue of May 23: I practiced, for 
several years, the following method of cast- 
ing rims and hubs upon wrought iron spokes 


steel with good iron, does not improve the | for the wagon wheels of portable engines, 


iron materially. We also melt up all our| with entire success. A thread was cut upon 


cast iron borings and turnings; also wrought | 


iron borings and turnings that are too small 


each end of each spoke, as far as it was to 


be covered by cast iron, and these threads | 


and not with linseed oil, as the use of the 


word ‘‘ paint” appears to imply. 
J. C. HoapiLey. 


Simple Scale for Measuring Diameters, 
Editor American Machinist: 

I inclose sketch of a simple scale that I 
have found convenient in getting the diam- 
eters of pulleys, drums, etc. The principle 
is familiar to all, but I have never seen it 
used in this form before. I took a long strip 
of drawing paper, about one-half inch wide, 
and laid off spaces the entire length of it, 
each 3.14 inches, marking them from 0, at 
one end, up. Then I divided these spaces 
into halves, quarters, and eighths. By pass- 
ing this strip around the cylinder, one can 
read off the diameter without any division, 
as is necessary with an ordinary tape. The 
paper strip is rather crude, and I intend to 
have my pocket steel tape graduated on the 
back in this way when I have the oppor- 
tunity. It may seem like a small gain, but 
in certain classes of work it well pays for the 
trouble of making the scale. 

JonHn H. Barr. 
Lake Superior Iron Works, Houghton, Mich. 


Balancing Steam Engines. 
Editor American Machinst: 
I have read with interest a 





ting-off tool back out of the 
way. He throws in the back 
gears and turns the lathe until 
one jaw of the three-jawed 





0 | | 


| ul l | | 


number of valuable contribu- 
tions to the AMERICAN Ma- 
OHINIST On balancing engines. 
It isa subject of considerable 





chuck is brought level at the 

back of the lathe; then he 

picks up a flat file and, holding it level, 
with three or four bold strokes he brings 
one flat side of the bolt down to the 
cut of the cutting-off tool, which is his 
gauge. He turns the lathe until the next 
jaw of the chuck is brought level at the 
front of the lathe, and files the next side of 
the bolt, and continues the operation until 
he gets around. 
cutting-off tool and finishes cutting off the 


head, files the flat smooth, and the bolt is | 
Fifteen minutes for the whole job, | 


done. 


| to be worked up under hammer. 


Then he brings up the} 
the past few months we have made 149 tons 
of brake shoes, besides a great many other | 


Diameter Scale, 


We place 
the borings that are to be melted in very 
light cast iron pots, set them in the cupola 
and melt them down. We have melted as 
much as fifteen tons to a heat—taking out 


93 per cent of what was put in. We find | 
the product from these borings and turnings 


much more valuable than steel, to mix in 
small quantities with iron for castings. In 


castings from these borings and turnings. | 


were covered, after removing the oil, with 
red lead mixed to the consistence of thin 
paint, with naphtha. The naphtha dried 
out almost immediately, and left a coating 
of red lead, evenly distributed, covering the 
bright surface and keeping it clean and dry. 
Without dogmatizing upon the subject, for 
I am by no means sure, I believe the red 
lead acts as a flux to promote the melting of 
the threads by the melted cast iron, and the 
firm union of the two metals. It is well known 
that wrought iron must be free from scale, 


and he can do it again. He doesn’t jump; We do not try to keep the wrought iron clean and bright, to prevent blow-holes in 


around as lively for the next ten minutes. 

One who has run a jobbing lathe in the 
olden time upon bolts, set screws, nipples, 
plugs, washers, studs, and all the variety of 
what we now buy as machinists’ supplies, 
has little patience with the later generation, 
but I hope to improve. 


I read with pleasure Mr. Goodyear’s re- | 


cent ‘‘ Advice to a Young Machinist.” As 
usual, he is sound and sensible. There is 
now such a universal distribution of knowl- 
edge, mechanical as well as all other, that 


one need not be a ‘‘ journeyman” to be an | 


expert. It is almost absolutely true that in 
the machinist trade in America we have no 
trade secrets. 
long ignorant of the best methods in use 
anywhere for doing anything. Of course, 
one who would know all must use all avail- 
able means of knowing, wherever he is. And 
it is safe to say that if one does not employ 
the means of knowing, that are around him 
he will be apt to go all through the land with 
his eyes shut. Much of current knowledge 
can only be got from books and periodicals. 
We think and speak contemptuously enough 
of One who cannot read, but it would be dif- 
ficult to show how one who does not read is 
any better. I would gladly see many more 
young machinists interested and regular 
readers of the AMERIOAN Maoninist. I am 
sure it would profit them greatly, though 
they never read a word that I have to say in 
its columns. It does not speak well for the 
sense that is in the younger heads in the 
trade that the old heads, are the most ready 
to appreciate and profit by their favorite 
journal. I hope the modesty of the editors 
will not compel them to suppress this, though 
I know that they have a great weakness in 
that direction. 

While we have no trade secrets, every shop 
still has its own line of work more or less 
peculiar to itself, and one familiar with that 
should be worth more than a stranger. Em- 


ployers are a little slow to appreciate this, 
and it has come to be quite a fixed belief in 
the trade that an apprentice just out of his 





No one anywhere need be | 
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borings and turnings separate from the cast | 


iron, but melt them all together. 

I do not remember having seen any ac- 
count of scrap steel having been werked up 
in any other way than by melting. During 
the past nine years we have worked up 
under the hammer a large quantity of scrap 
steel; we pile the steel on a board, the same | 
as we would scrap iron, and take a welding 
heat in a reverberatory furnace. We place | 
upon the anvil block of the steam hammer 
a casting having an opening through it 
12x10”. This casting is about 12” thick. 
In the hammer-head, we bave a die which 
fits the opening in the lower casting; when | 
the steel is sufficiently heated we dump it 
into the recess in the lower casting and 
strike it a blow with the hammer; then 
another lot of heafed steel is added and 
driven in as before; this is repeated until | 








Dra@raM ILLustTRATING METHOD oF BALANOING. 


the cast iron near it; and cutting a screw- 


| thread is as easy as any way of making a 


bright surface. 

The threads also present a large surface to 
the melted iron, with a small mass within, 
and reduced conduction towards the interior 
of the bar, so that the threads, especially 
near their edges, may be more easily heated 
up to nearly the temperature of fusion, so as 
to ‘‘ weld,” or ‘‘ fuse” with the melted cast- 
iron. 

Many experiments showed in every in- 
stance a firm union of the cast and wrought 
iron, and no blow-holes or other defects 
were ever found at their junction. It there- 
fore seems to me extremely probable that 
Mr. Masters’ method of casting rolls upon 
wrought iron shafts may answer well; but 
I think the red lead “paint” should be 
mixed with a volatile fluid like naphtha, 





importance, and I am pleased 

to see it so pleasantly and in- 
telligently discussed. In view of the fact that 
the inertia of the reciprocating mass of an en- 
gine tends to disturb the non-reciprocating 
parts, and if sufficient, will give to them a sail- 
ing movement which isdetrimental to the work 
ing of the machine, it is important to pro- 
vide a means of counteracting this ill effect. 

To accomplish this end different builders 
use differently-proportioned counter-weights. 

No general rule exists to my knowledge. 
Builders have experimented with differently 
proportioned weights, and have arrived at 
what are called (politely) practical conclu- 
sions, and their practice is governed accord- 
ingly. Without an attempt to deprec!«t 
the value of evidence obtained by observing 
the actual conduct of a machine in opera- 
tion, I believe that science, in this case, is 
the truer guide. Science may consider all 
the facts, while practice is based solely on 
apparent results. Things are not always as 
they appear to be. 

I am of the opinion that all engines should 
be balanced. The inertia of the reciprocat- 
ing parts increases or decreases as the 
square of the rate of rotation. The centrif- 
ugal force of the counter-weights increases 
or decreases in exactly the same proportion. 
The centrifugal force of a counter-weight 
equaling the weight of reciprocating parts, 
and whose center of gravity moves in the 
crank pin circle (or its equal) is equal to the 
mean of the inertia forces of reciprocating 
parts taken at both ends of stroke. It fol- 
lows that if a weight equaling that of the 
reciprocating parts be placed in the crank 
disk equally distant from the center of ro- 
tation and diametrically opposite the crank 
pin, the engine will be balanced at the ends 
of stroke under any speed, as nearly as can 
be. On account of the angular vibrations of 
the connecting rod, there is an inequality in 
the inertia forces at the front and back end, 
and for this reason the balance would be in- 
complete to a comparatively small extent. 
This inequality is plainly shown by the ac- 
companying diagram, in which the shaded 
portion about the crank circle, z, 2’, 2”, 
represents the forces of inertia which direct- 
ly oppose the centrifugal forces of counter- 
weight. 2B, a and e, represent the centrif- 
ugal forces of counter-weights equaling 
one, two-thirds, and one-half the weights of 
reciprocating parts, respectively. The dis- 
tribution of forces with differently propor- 
tioned counter-weights appears at a glance 
by referring to this figure. 

It will be seen that at a point near the 90 
angle, the two forces do not oppose each 
other in the least, and the centrifugal force 





of counter-weights acts in full {force ,upon 
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the bearing, gravity not being considered. 

It becomes a matter of choice whether we 
will have these forces act more powerfully in 
a vertical or a horizontal direction, or whether 
we will make them equal by making the 
counter-weight one-half the weight of recip- 
rocating parts. 

It appears that the best distribution would 
be obtained by making the counter-weight 
equal one-half the weight of the reciprocat- 
ing parts increased by the weight of that por- 
tion of the connecting rod which may be con- 
sidered as causing centrifugal effect—say one- 
third or one-half. As the weight of connect- 
ing rod is commonly about one-half the 
entire weight of reciprocating mass, then, 
would it not be proper to make the counter- 
weight from five-eighths to three-fourths the 
weight of reciprocating parts ? 

There are other considerations, however, 
which are of some importance. The steam 
pressures upon the piston although they have 
no effect upon the balance, yet have an effect 
upon the main bearing, and at high pressures 
and early cut-offs a very uneven one, being 
greatest during admission and least at ter- 
mination. The counter-weight acts directly 
with these forces at the beginning of the 
stroke, and opposes them at the ending of 
stroke. From this it would appear that a 
further cutting down of the counter-weight 
would be advisable. 

The setting of an engine, whether mounted 
on a boiler as the portables, running upon 
rails as the locomotive, vertical or horizontal 
upon foundations as stationary, enters largely 
into the questions of counter-balance and 
each particular service may require certain 
modifications. It does not disprove the fact, 
however, that the best general balance is 
secured when the counter-weight equals one- 
half the weight of reciprocating parts, in- 
creased by the weight of that portion of the 
connecting rod which may be considered as 
centrifugal in effect. Ep. F. WILiiaMs. 


Compressing Air Higher than the 
Steam Pressure, 


Hditor American Machinist: 


When I read the letter from Mr. Beach, 
wherein he suggested the possibility of com- 
pressing the air in a Westinghouse air brake 
apparatus to a higher pressure than that of 
the steam, it seemed to me to be reasonable 
enough. This idea seems to be confirmed 
by the statement of D. Beatty, but disputed 
by yourself. In both your reasoning and 
comparison you have left out one of the 
elements in the problem—the inertia of the 
reciprocating parts. If the piston and rod are 
heavy enough, and the size of the air inlet small 
enough, I see no reason why almost any 
amount of pressure may not be hammered 
into the receiver, if it or the pipes do not 
leak. Joun E. Sweer. 


Casting Rolls on Wrought Iron, 
Editor American Machinist : 


In the interesting discussion now going 
on through your journal, on casting rolls on 
a shaft, there is one point entirely over- 
looked by both Mr. Masters and Mr. Hether- 
ington ; that is, in not telling why they re- 
gard their respective plans as the best. 
Perhaps brevity would not admit it. 

On reading Mr. Hetherington’s criticism 
on Mr. Masters’ foreign substance, one is 
led to the conclusion that he is not aware 
of the real object of using red lead. 

Lead has been used for a great many 
years on work of this class; and how often 
you will see a moulder using it, without 
knowing why he does so. If you ask him, 
he will generally say that it makes the iron 
stick better. In some shops chalk is used 
instead of lead, while in others the tinning 
process is preferred. By having a thread 
cut on the shaft, as Mr. Masters recom- 
mends, the cast iron will more easily melt it 
than if it wasa plain surface. The falling 
of the iron on the thread, from the gate di- 
rectly over it, must melt the sharp corners 
very quickly, thereby forming a union of 
both metals, consequently a solid mass with 
no chance for the shaft to screw itself out of 
the casting, as Mr. Hetherington imagined. 
The red lead is employed to prevent damp- 
ness and rust from collecting on the shaft, 





which would produce a bad casting by caus- 
ing the molten iron to ‘‘kick” from the 
shaft. 

Now, as there are more ways of killing a 
cat than choking it with butter, so are there 
more ways of successfully casting a roll on 
a shaft, than having the shaft threaded, and 
Mr. Hetherington’s is one of them. Asa 
substitute for the thread, he has employed 
heat, which not only takes the place of the 
thread, but of the lead as well, as it expels, 
all rust and moisture. The shaft being thor- 
oughly charged with heat when the molten 
iron strikes it, it must instantly commence 
‘* burning,” and cause that union which he 
calls welding ; and it is my opinion, that un- 
less that union does take place, it will never 
be entirely free from vibration. 

From personal experience, I can state 
that pouring the mould while the wrought 
iron is hot has always given the best re- 
sults, but as heating would be impracticable 
on a large class of such work, it must be 
cast cold. It is then we find the benefit of 
Mr. Masters’ plan. But instead of the lead 
I would recommend tinning wherever it is 
convenient, as I have known it to give bet- 
ter results, especially on small castings. 

M. E. Cnanic. 


Producing Strong Castings from Scrap 
Steel, 
iditor American Machinist: 

In your last issue, May 30, 1885, I write: 
‘‘There still remains one thing to be done, 
and that is to have the melted steel produce, 
direct from a cupola, castings somewhere near 
as strong as the scrap steel was before being 
melted.” The word ‘‘ cupola” should have 
been followed with «ir furnace and crucible— 
two things which might be arranged so as to 
melt ‘scrap steel” as well as in a cupola, 
and thereby overcome the injurious oxida- 
tion steel receives when melted in a cupola. 

Tuomas D. WEst. 


‘6 Driver Brakes.” 
Editor American Machinist: 


In a recent issue of an alleged railroad 
journal, I notice an article advocating the 
doing away with driver brakes, be- 
cause they were hard on crank-pin 
brasses, etc. The plan advocated was 
to fix a cone on a spline to the back- 
driving axle, which was to be forced 
into a stationary female cone bolted 
to the engine frame. When these cones 
were forced together, the friction be- 
tween them was to furnish the re- 
tarding force, and thus not injure the 
crank-pin brasses. Upon first reading 
it, I thought it was a joke, but, after 
a second perusal, I saw the editor of 
the journal referred to was in dead earn 
est. What bothers me is how he pro- 
poses to renew these cones as fast as 
the friction will rip their surfaces off 
or pull the whole rigging down, un- 
less he carried a foundry and machine 
shop along on the tender for this pur- 
pose. This is only a trifle more absurd 
than that eighteen-hour engine. 

DRAFTSMAN. 


A Caliper That is Not Patented, 
Editor American Machinist: 


The desire to possess something better 

in the line of outside calipers than the ordina- 
ry spring,or the plain, home-made article, led 
me to design and make the one shown, which 
may have enough novelty to interest some 
of your many readers: By referring to the 
cut, it will be seen that the body, or case of 
the tool is a part of a circle, having within it 
the movable leg, on the outer edge of which 
are cut Y-shaped teeth (on the principle of a 
worm wheel), into which the worm engages 
and moves the leg in either direction. The 
small screw above the worm is for the pur- 
pose of preventing the caliper from being 
moved after setting it to the size desired. I 
have had it in use for some time, and find it 
stiff and reliable for ordinary work; also 
very convenient to carry in the pocket to 
take a size outside the shop. 


F. H. Traoy. 
Poughkeepsie, N. Y. 
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Melting Steel Scrap. 
Editor American Machinist : 

I have been thinking over the article by 
E. L. Black, in your issue of May 16, on the 
melting of steel scrap, and would, if desirous 
of using it, use a low pressure of blast. I 
have found that in melting we can get a bet- 
ter quality of metal by doing so. By in- 
creased speed in our fans or blowers we gain 
time, but sacrifice quality. 

We must not expect a uniform quality of 
steel or iron from an indiscriminate scrap 





CALIPER. 


pile. It is necessary to sort scrap into bins 
and number according to quality, then 
charge your metal by card, directing how 
much of*each kind to use and how to put it 
in. If we are unfortunate in having con- 
ceited melters, there are others to be had, 
even if we have to break them in ourselves. 
After doing this once, the necessity hardly 
ever arises again. 

Further, I have found that by using a low 
pressure of blast there was no need to box 
small or fine scrap. I have also found that 
we foundrymen change the quality of our 
mixtures more than we are aware by follow- 
ing the common custom of cooling our 
dumps with water every night, aud putting 
the remnants in our next heat without paying 
sufficient attention to the change produced 
by this process of sudden cooling, the effect 
of which is so well known to mechanics. 


| Let our mixtures be never so carefully made, 


this will make spots in our castings not war- 
ranted by the rest of our mixture. 

I believe the small casting of the future is 
to be steel, perhaps the large also, and feel 


r 
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Re 


AoME SURFACE GRINDER. 


anxious to learn by comparison of ideas and 

experiments all I can. Hoping to hear more 

on this subject, I wait patiently for more 

light. Tuos. WALtLs. 
Rockford, Il. 


Oiling Locomotive Valve Motion, 
Editor American Machinist: 

If I were a master mechanic, I would give 
J. A. Hill’s ‘‘ Improved Oil-Holes for Loco- 
motive Motion,” mentioned in the AMERICAN 
Macuinist of May 23, a trial, if he would 


‘furnish bonds and agree to atone for all the 


cuss words placed by the recording angel 
against brother engineers, while trying to get 


at them under the various circumstances | 


attending oiling on the road. 
Trace the ‘ accidents” 





attending these| Railroad, writes us: 
parts to their source, and you will find they | 


7 


placed where it belongs, will carry the links 
safely where several drops on the ground 
or none at all will give them trouble. For 
overcoming the extra strain from cut or im- 
perfectly oiled valves, have your valves 
faced and keep them properly oiled. With 
links in good order, there should not much 
oil waste past the block; with economical 
oiling and with link working in forward 
motion, its tendency would be to go forward 
as much as backward. 

For improving oil holes on links, small 
brass cups set in all the holes, with open 
holes through a top screwing on, will be 
found as reliable as anything. A little wool 
in the bottom will strain the oil, hold the 
dust and grit from the bearing, and reserve 
oil enough for gradual feeding and a long 
run; besides, the cups catch the oil from oil- 
ing can, that usually goes on the ground. If 
the cost of these cups can be paid in less 
amount of oil used and better working ma- 
chinery, they will prove the most practical. 

Brainerd, Minn. J. E. Prevan, 
Locomotive Engineer. 


Casting Rolls on Wrought Iron Shafts, 
Editor American Machinist: 


Mr. Hetherington, in his article in your 
last issue is quite right about keeping a 
wrought shaft free from all foreign sub- 
stances when casting a roll on it. He also 
seems to doubt the result of cutting a thread 
on a shaft to hold the roll in position. Ask 
him to cut a right-hand thread on one end of 
the shaft, and a left-hand thread on the other, 
and then send us word how far he can move 
the shaft endways by twisting it. Curr. 

Air-Brake Question, 
Editor American Machinist: 


I notice in your issue of May 23 a reply by 
Mr. Beatty to Mr. Beach’s question in refer- 
ence to the possibility of an air-brake pump 
on a locomotive pumping air into reservoir 
at a greater pressure than that of boiler, both 
cylinders being equal. 

Although not familiar with the practical 
working of the air pump, I think it is pos- 
sible to pump up 80, 90 or 100 pounds of air 
with 60 pounds steam acting on piston equal 
in area to air piston, as the mean effective 
pressure, taking steam full stroke, may be 
60, while the mean effective pressure on an 
air pump, pumping into reservoir at 90, may 
be much less, as it begins its stroke with 0 
ana ends at 90. 

I am sure it would be possible if the air 
pump had the advantage of a fly-wheel, and 
I think the weight of the pistons on down- 
ward stroke, added to the impetus gained at 
beginning of stroke when air pressure is low, 
would cause the pressure in air reservoir to 
exceed that in boiler. FF. A. oh. 

<=> - 


Acme Surface Grinder, 

We illustrate with this a surface grinding 
machine, made by the Acme Machinery 
Company, Cleveland, Ohio. The engraving 
shows the general construction of the ma- 
chine. The emery wheel is in the form of an 
annulus, 16’ diameter, 4 deep and 1” 
thick, secured to a cast-iron plate on a verti- 
cal steel spindle. 

The work to be ground can be held in any 
suitable chuck or holder, and is passed under 
the wheel by hand movement. 

The table is 16” 24”, and is raised or 
lowered by the hand wheel shown between 
a position 12” below wheel to as high as 
desired. 

The manufacturers recommend this as a 
very economical machine in all shops for 
grinding flat surfaces, saving filing and 
scraping. Also for dies of all kinds, cutters 
or knives, either flat or beveled, for work 
sprung in case-hardening and tempering, and 
for all kinds of special or general work. 

The extreme height of machine is five 


| feet; countershaft attached as shown. 


A 
W. A. Walden, division master mechanic 
of the East Tennessee, Virginia & Georgia 
‘*We are rebuilding 


and remodeling all our old locomotives, 


have been neglected when oiling around. A | putting on extended fronts, etc. Have six 
drop or two every fifty or seventy miles, | in shop at present undergoing repairs.” 
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Prepress in ‘Beanies Practice. 


The articles which have recently appeared 
in the AMERIOAN Maonrnist on the subject of 
melting steel in an ordinary foundry cupola 
have attracted a good deal of attention, and 
led to interesting discussion. In this issue we 
publish a letter from A. J. Stevens, general 
master mechanic of the Central Pacific Rail- 
road, on the melting of steel scrap and cast 
and wrought-iron borings, and the utilization 
of the melted metal in various kinds of 
castings. We call especial attention to what he’ 
writes, as from an economical! point—fortify- 
ing, amplifying and adding to what we have 
before published on the subject, we think 
the letter a very valuable one. Large quan- 
tities of such material as he has satisfac- 
torily dealt with in the cupola are permitted 
to accumulate around railroad and other 
machine shops and foundries, and thousands 
of dollars could be saved by utilizing it; 
hence, any information detailing how this 
can be done is important. Besides this let- 
ter, communications from others on the same 
subject will be found in this issue. 

We also present a paper on making cast- 
ings direct from wrought iron, read before 
the Iron and Steel Institute of England, 
which is deserving of more than ordinary 
notice. If the writer of this paper accom- 
plishes what he claims—viz.: the production 
of castings from wrought iron, having all the 
desirable and valuable qualities of forgings— 
it is certainly an important matter. 

In all this—that is, in melting wrought 
iron and steel—there is nothing, in a general 
sense, that isnew. It has been done, mostly 
in an experimental way, before, but the diffi- 
culties believed to be in the way of its ac- 
complishment have prevented any commer- 
cial value being realized. The information 
that our correspondents give is entirely of a 
practical kind, detailing processes and opera- 
tions of commercial value. It is not theory, 
but actual and successful practice. 

On other foundry matters we publish a 
letter from the well-known expert and prac- 
tical mechanic, J. Hoadley, and letters 
from others in charge of foundry operations— 
experienced, practical men. Until within a 
few years comparatively little has been writ- 
ten on foundry matters by those who knew 
from experience what they were writing 
about. But all this is being changed, and 
these things are receiving the attention due 
their importance. It is apparent that much 
that has heretofore been practically waste 
material around railroad and machine shops 
will in the future be turned to account in the 
foundry. 

= ee 


Railroad Passes and Railroad Advertising. 





The Railway Register, of St. Louis, pub- 
lished an interesting correspondence between 
the manager of that journal and the general 
passenger agent of the Ohio & Mississippi 
Railroad, in which the favors of granting 
free passes to newspapers and of advertising 
rail routes in railroad journals are treated in 
a somewhat racy style. The correspondence 
opens by a letter from the passenger agent 
to the publisher, asking him to send an extra 
copy of his paper each week. The publisher 
replies, the next day, with a bill for one 
year’s subscription. This brings a letter 
from ‘‘ the party of the first part” to the con- 
troversy, saying: ‘‘In view of the fact that 
you receive two monthly passes regularly 
from this office, I thought it was not 
asking too much when I requested an 
extra copy of your paper, and antici- 
pated it would be gratuitous,” and 
inviting him to discontinue the extra copy if 
he will not send it free. Following this is an 
epistle from the publisher, declaring that: 
‘*Upwards of one hundred of the leading 
railways of this country have enough confi- 
dence in this newspaper to trust the manager 
and editor each with an ‘annual,’ for which 
they require no bonds. Among these are 
the roads on both sides of the Ohio & Mis- 
sissippi Railroad. The issue of these passes 
are considered courtesies, due to us as pub- 
lishers of an established railroad journal.” 
He returns ‘‘last month’s tickets,” and says 





he wishes to use no more, as the ‘ tickets 


were nei under such restrictions as to ex- 
clude us from using them.” It appears that 
the passes, or ‘‘ tickets,” were monthly in- 
stead of annual. The ticket agent replies 
that the complainant has been supplied the 
same as Other papers with free passes. Then 
follows a letter from the manager of the Reg- 
ister, which lets a large feline out of the sack. 
We quote the most interesting part of it: 


You send out a monthly ticket to editors, 
good for a limited number of rides, as pay- 
ment for services. You show this by requir- 
ing a receipt of the user for a ride of the 
value of so much cash, whenever the pass is 
used. 
* * * * * * * 
We consider passes only as courtesies, for 
which the givers ask no return, although one 
is made. 
* * * * * * * 


It is a small evasion to say that your rule 
is inflexible, because no rules are without 
exceptions. This paper is generally treated 
as an exception, and whatever roads may do 
with the newspapers on their lines, they, as 
a rule, send complimentary annuals to the 


manager and editor of this paper. They be- 
lieve it pays in many ways. 
You do not believe this. You would sup- 


press all railway journals if you could. You 
will not advertise in them, because you do 
not see that by so doing you will influence 
travel over your line. You cannot under- 
stand how valuable an advocate a strong 
railway journal can be in these days of hatred 
and malice towards railway corporations. 

The next letter of the series is from the 
general ticket agent, and we quote enough 
of it to show how he regards such claims for 
advertising and annual passes : 

You have asked me to advertise the advan- 
tages of this road in your paper. I could 
not consistently do this, for the reason that 
I did not think the advertisement would 
influence travel over this road, and, if I re- 
member correctly, I told you why I based 
my opinion on the fact that your paper cir- 
culated almost exclusively among railroad 
men, and that an advertisement in that direc- 
tion would not prove beneficial. I have not 
the time to refer to my letter book, but have 
no doubt a perusal of the letter will show the 
reasons to be about as stated. I, of course, 
do not take into consideration ‘‘ how valuable 
an advocate a strong railway journal can be 
in these days of hatred and malice towards 
railway corporations,” as that is not a part of 
my business or duty. Such a claim may be 
valid. If so, the laborer is worthy of his 
hire, and should be settled for by voucher 
and the nature of the services clearly stated 
in the voucher by the officer who represents 
such interest, and not be covered in adver- 
tising account, where it does not belong. 

I do not advertise in any paper for its 
good-will. I only advertise for the purpose 
of securing passenger business, and my ex- 
perience justifies me in saying that no paper 
of any great influence demands an advertise- 
ment under the penalty of scurrilous attacks 
unless it is forthcoming. You assume that 
the press is entitled to the courtesies of a 
pass over railroads. I do not understand a 
pewspaper man is entitled to any different 
treatment than that accorded any other gen- 
tlemen. 

The above extracts from the correspond- 
ence of the two men show the policy of the 
journal mentioned, and what we cannot but 
regard as a just arraignment of the same by the 
railroad official Why should newspaper 
men be entitled to a free ride over a railroad 
any more than any other gentlemen? If a 
newspaper furnishes any service to a road, 
the exact nature of that service should be 
mentioned in a bill or voucher, and it should 
receive payment direct. The public, who 
patronize both railroads and newspapers, 
should know by some distinguishing mark 
what part of the newspaper they read is 
railroad advertisment paid by free passes 
or otherwise. The publisher of the Register 
admits that a return is made for the passes 
received, but evidently it is not by furnish- 
ing free subscriptions, for he sends a bill for 
an extra copy ordered to be sent regularly to 
the ticket agent, from whom he received two 
free passes. Nor does the return seem to 
be in regular space advertising, for he ap- 
pears hungry for some such patronage from 
the agent addressed. 

If there is no return for the free passes 
furnished to newspaper men, the general 
public, who pay for tickets, must pay a rate 
high enough to cover the cost of transporting 
those who are carried free. This is not just 
to those who pay. 

Advertising in any paper should be placed 





upon its proper basis, viz., the direct value 
of the space occupied, and should not be 





given as a bonus for  elvoting 4 certain in- 
terests which the advertiser wants defended. 
No independent newspaper can afford to 
accept free passes or to solicit advertising 
because of advocating special interests. 

+ ae — 

The mining resources of this country are 
varied and wonderful. A few weeks ago 
a reported valuable soap mine was dis- 
covered, now information about a remarka- 
ble ink mine in Georgia is made public. 
According to a Texas paper, a natural ink is 
found at the bottom of a copper mine at the 
foot of the Kennesaw mountain. ‘‘Itis a 
peculiar liquid of a deep wine color,” says 
our authority, ‘‘and when a few drops of 
nut gall are added it turns jet black and at 
once becomes ink of the best quality. It 
neither fades, freezes nor corrodes.” Next 
to the discovery of a whiskey spring this is 


important. 
—— ome 


Artificial refrigeration where quite low 
temperature is required, asin some of the 
processes of the manufacture of mineral 
oils, and in other industries, has almost en- 
tirely superseded the use of ice for that pur- 
pose. This is not mainly because it is 
cheaper, but because it is much better for 
the purpose. In such industries manufac- 
turers would not return to the use of ice if 
it were furnished to them ready to use free 
of charge. The growing popularity of arti- 
ficial refrigeration has stimulated invention, 
and recent improvements have greatly sim- 
plified and cheapened the process. 

* Bee 

English trade journals are discussing at 
length, editorially, and through correspond- 
ence, the reason why American manufac 
turers hold the trade in axes in Australia. 
It is an old subject, but the reason is one 
that manufacturers striving for foreign 
trade should never lose sight of. Briefly, it 
is because American manufacturers were 
willing to furnish the kind of goods wanted, 
while English manufacturers insisted that 
they knew better what the colonists wanted 
than the men who used the axes. 

“>_> ——— 

One of the best signs of business improve- 
ment is an advancement of wages. During 
the last two weeks several manufactories 
have advanced the wages of their employes. 
When it is made evident that the cutting 
down of wages has stopped, and an upward 
tendency is visible, a solid revival of indus- 
tries may be expected. 

+ aE 

For the year ending June 30, 
number of immigrants to this country 
reached a total of 788,992. For the year 
ending June 30, 1885, the number, from 
present appearances, will be but little more 
than half of that. Periods of prosperity and 
depression in this country are very plainly 
marked by the increase and decrease of im- 
migration. 
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a 
Silk culture, which was tried and aban- 
doned in the South some years ago, it is 
said, isto be revived with good prospects 


of success. 
PIONS imp 


(juss Oe insuERS. 


Under this head we propose to answer OTN sent 
48, pertaining te our specialty, correctly, and according 
‘0 common sense methods. 

Every question, to ineure any attention, must invari- 
ily be accompanied by the writer's name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be pened. 











3., Reading, Pa., Is there 


(172) G asks : 
anything in print about the manufacture of wrought 
iron pipe and boiler tubes’ A. We know of nothing 
that would help to a knowledge of their manufac 
ture. 

(173) Student, Syracuse, N. Y., asks: 


What is the temperature and weight per cubic foot 
of steam at 100, 200 and 300 pounds pressure’ A 
According to Nystrom: Temperatures, 329.9°, 
and 416.5°; weight per cubic foot, 0.2316 Ib., 
Ib., and 0.6681 lb. These are for 
vacuum. 


(174) B., 


BR2 6 
0.4517 
pressures above 


Vineland, N. J., asks: What 








will be the linear expansion of a rod of copper, 











“a 
F 
: 





; 








eS 
























eT re ee 





Bichon 








& 


aici? 


baste s, cca 








Sat ols 











June 6, 1885] 





AMERICAN 





and one of silver, three feet long, raised to a tem- 
perature at which steel will harden? A.—Assum- 
ing you raise the temperature 1,000°, the expansion 
of the two bars will be about 35-100 inch and 4-10 
inch. respectively. 

(175) ©. Y., Eau Clare, 
have a 3’x5” vertical engine. How large a_ boat, 
boiler and screw can I use it with to make head- 
wav against the current in the river here? A. 
Boat. 25’ long, 5’ 8’’ beam ; boiler, 28’ diameter and 
16’ high; serew, 26’ diameter, 30’ pitch. We do 
not know what the current isin the river. Such a 
boat should make 7 miles an hour in slack water. 


(176) B., New York City, asks: In an 
engine fitted with a slide valve, cutting off at half 
stroke, starting with the crank on either center. 
how many motions has the slide valve while the 
crank is making one revolution? A.—We infer 
this is entirely a question of definition. The slide 
valve, as wellas the piston of an ordinary steam 
engine has only one motion during one or one 
hundred revolutions, viz : a reciprocating motion. 


(177) L. A., ——-—, California, asks: 
if a boileris filed with steam of, say, 100 pounds 
pressure, no water being present, and heat is ap- 
plied, will the pressure be increased, or only the 
temperature? A.—Steam superheated under the 
conditions named will show increase of both tem- 
perature and pressure. 2. I am told that iron is 
strengthened by heat up to 600° F. Is this true? 
{It is generally conceded that the 
strength of iron is increased by heating up to be- 
tween 500 and 600 degrees. 

(178) Radiate, Boston, Mass., asks: 1. 


With steam upon one side of an iron plate, or 
pipe, and air on the other side, how many units 


Wis., writes: I 


cohesive 


of heat will be radiated per hour per square 
foot of radiating surface and per degree differ- 
ence of température, and does the rate of dif- 


ference increase directly with the difference in 
the temperature? A.—It is not known beyond 
dispute. Undoubtedly the difference does not 
increase exactly with the temperature, but 
what the variation is, is not known with certainty. 
The late Robert Briggs (Briggs on Steam Heating), 
assumed that, within temperatures ordinarily used 
in steam heating, each 100 feet of radiating surface 
would give off 3 units of heat per minute for each 
degree difference in temperature. 2. Please give 
tables showing cubic feet of space warmed by one 
horse-power steam in different buildings, such as 


stores, cotton mills, machine shops, foundries, etc. 

{.—We cannot give tables that would be of any 
value. Many things must be taken into considera- 
ation; any individual case must be decided from 
knowledge of all the attending circumstances. 





USINESS SPECIALS 








Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
ne. Copy should be sent to reach us not later than 
Wednesday for the ensuing week" 8 issue. 


Edw. Sears, wood engraver, js Beekman, St., 5 Y 
Katzenstein metallic packing, 169 Christopher st, NY. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 

Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 

The best upright hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 

‘**How_to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 ‘ohn street, N. 

Tools for amateur and foot-power lathes. roa" 
for illustrations. Hartford Tool Co., Hartford, Ct. 

Light fine interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E. O. ¢ ‘hase,Ne wark,N. J. 


Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn. 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, ockford, Ml. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Split pulleys cheaper than plain ones. Trial orders 
solicited. York & Benton, Cleveland, Ohio. 


Consulting Engineer and Mechanical expert, ¢ 
Cc. Hill, 84 Market street, Chicago, Tl 

Engme Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. 

The outline (“*wax process’’) engravings shown in 
the Am. MacHINIsT each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y 

Farley’s Reference Directory of the Machinists, 
Pies Steel, ond Metal-Working trades of the United 
States. A. C. Farley & Co., Philadelphia, Pa. 

“Complete Practical Machinist,” $2.50; “Me 
chanical Drawing Self-Taught,.’’ $4. Books for 
workmen Joshua Rose, Box 3306, New York City. 

Heavy second-hand 18 x 36 engine for sale. Send 
to Frick Co., Waynesboro, Pa., for prices and a list 

if second-hand engines and boilers, all kinds, and 
in good order—prices low. 

Locomotive Engine Running and Management. 
By Angus Sinclair. Price $2, An excellent book 
for men interested in steam engineering, valve set- 
ting, designing valve motion, the care of the West- 

nghouse brake, etc. Published by John Wiley & 
Sons, 15 Astor Place, N. Y 

Every young man who aspires to be either a me 
chanic, merchant, or manufacturer, owes it to 
himself that be become thoroughly familiar with 
the writings of Chordal. John Wiley & Sons, 15 As- 
tor Place, N. Y., 
12 mo. edition of ** Extracts from 
ters.” Handsomely bound in cloth, with over 50 

llustrations. Price, $2. Discount of 25 per cent. 

nm orders for five or more copies. 

Useful Information for Steam Users—A 100-page 

samphlet, on the care and management of the steam 
eng gine and boiler, with hints and rules for engineers 
ind fire men. Every engineer oni have this book. 
Send 25c. in P. O. stamps to the J. N. Mills Publish 
ng Company, 165 Broadway, N. Y 





have issued a new and enlarged | 
Chordal’s Let- | 











Roberts, Winter & Co., 
plate erecting a foundry. 


Kingston, Tenn., contem- 


Gebhart & Esterbrook, East Saginaw, Mich , will 


erect a new planing mill. 
It is stated that J. K. Miller and others will es 
tablish a rolling mill at Rome, Ga. 


The Buckley Buggy Co , Columbus, Ohio, are pre 
paring to build a six-story factory. 

Cedartown, Ga., is trying to make arrangements 
for the establishment of a rolling mill. 


Moses Levey, Ripley, Me., will fit up a new wood- 


working establishme nt with machinery 

The Rensselaer Mfg. Co., Lansingburg, N. Y., are 
about to erect a factory and rolling mill. 

Shaw & Co., of Easton, Me., will erect a machine 
and blacksmith sho® the coming summer. 


M. J. Murphy 
Detroit, 


& Co., furniture manufacturers, 
Mich , will build two new buildings. 


Mr. Mosher has started a machine shop corner 
Market Street and Pacific Avenue, Dallas, Texas. 

Capt. S C. Speers, Belle Vernon, Pa., will build a 
new planing mill and equip with new machinery. 


S. H. Larue is organizing a company at Reading, 
’a., to manufacture stoves under his various pat- 
ents. 


The Montgomery Oil Works, 
will build a 
Ala. 


Montgomery, Ala., 
50-ton cotton seed oil mill in Mobile, 


The 8S. C. Bent Wood Furniture Co., 
ized at Columbia, 8. C,, 
tory. 


lately organ- 
will build a furniture fac- 


McKeesport, Pa., has organized a Business-men’s 
Committee to induce manufacturers to locate in 
that town. 


O. G. Vanderhoof, of Knoxville, Tenn., reports 
that a $25,000 tool factory is soon to be established 
in that city. 


James Jenks & Co., of Detroit, Mich , have re- 
cently made a shipment of their duplex injectors 
to Germany. 


It is reported that the Russian Government has 
ordered 50 steam pumps from C. M. Miller & Co., 
Canton, Ohio. 


A milling machinery manufactory, to employ 800 
hands, is one of the newenterprises talked of at 
Jackson, Mich. 


It is reported that O. M. Stone, of Augusta, Ga., 
contemplates building a factory to manufacture 
gins in Athens, Ga. 


T. M. Nagle, Erie, Pa., is 
boiler shop, to be iitted 
Estimated cost, $20,000 


about to build a new 
with new machinery. 


The Laughlin Nail Company, of Wheeling,W.Va., 
have contracted for a Bessemer plant with a capac 
ity of 300 tons per day. 


A stock company will be organized soon forthe 
purpose of starting a canning factory in Shelby, 
Mich , with a capital of $10,000, 


A. G. Hill, Florence, Mass., will erect a new 
factory to make a patent cash transmitter for use 
in mercantile establishments. 


The Manchester Cotton Mills Company, Man- 
chester, N. C., will overhaul and repair their ma- 
chinery and build some new shops 

F. Scholes, 126 Bedford Avenue, Brooklyn, N. Y., 
willstart a small machine shop near his residence. 
He will put in an engine and boiler. 





The Boston Woven Hose Company, 234 Devonshire 
Street, Boston, Mass., will erect pew works in Cam 
bridgeport and fit up with new machinery. 


F.C. Cannon, 45 Orange Street, New Haven, Conn., 
will fit up with new machinery to make cast iron 
pulleys with Blevney’s patent self-centering hubs. 


The Anniston Car Works, Anniston, Ala., will is- 
sue $40,000 of stocks and bonds, with a view to en 
larging these works and putting them in full opera 
tion. 


The Northwestern Screw Company, of Chicago, 
have formally organized by the election of - 
J. Holsworth as President, and E. H. 
Treasurer 


James 
Holley as 


Crossland, 
have 


Long & Thomas, of New Haven, Pa., 
formed a company to build and operate an 


iron foundry. Steam power will be used.  Esti- 
mated outlay, $8,000. 
W. Clark, Master Mechanic of the Cape Fear 


& Yadkin Valley Railroad, writes us: **We are 
building some box cars, but have no idea of adding 
to our shops at present.” 





Among recent 
Tool Works are 
|} Iron Works, 
planers of the 


sales of the Rochester Machine 
two iron planers to the Harris 
Buffalo, N. Y., who also had two 


| Same Company in 1884. 


| Business is improving with the Straight Line En 
gine Company, Syracuse, N. Y. They are receiving 
foreign orders, as well as an increase 
from different parts of this country. 


of orders 





MACHINIST 


John Bisset, Master of Machinery of 
mington & Weldon Railroad, writes us that his 
road does not contemplate building any shops at 
Rocky Mount, N. C., despite the report to the con 
trary. 

At New Castle, , nearly all the $25,000 stock 
necessarv to cause the removal of the North Fair 
field (O.) Plow Works has been raised, the Keystone 
Foundry has been purchased, and a building 85x40 
will be erected. 


the Wil- 


James P. Witherow & Co., have contracted to 
build a new steel plant for the Cedar Point Iron 
and Steel Works, at Port Henry, N. Y. It is pro 
posed to convert steel into ingots directly from the 
blast furnace. 

Pocket-knife making is practically dead in Nau 
gautuck, Conn. A few years ago four factories 
were running to their fullest capacity, giving em 
ployment to hundreds of men. Notasingle knife 
is being made now. 

Last week we received a call from H. T. Roffe, 
Superintendent of the Georgia Machine Company, 
of Atlanta. That company employs 37 hands, has 
just brought out a new lath machine, a gang saw, 
and a cutting-off saw. 

Phillips and Garbett, it is reported, 
chased a site in Elberton, Ga., on which to erect a 
foundry and machine shop. Another dispatch gives 
the firm name as Phillips & Lombard.— Baltimor¢ 
Manufacturers’ Record. 

John C. Froelich & Co., of Baltimore, have leased 
the Chesapeake Marine Railway of the same city, 
and will erect onthe adjacent ground a machine 
shop 69x100 feet, boiler shop 40x100, piers, heavy 
lifting machinery, etc. 


have pur 


The Manhattan Hardware Company, of Reading, 
Pa., have determined to sell their present buildings, 
owing to lack of room, but have not yet decided 
as to their future movements. Scranton has made 
them an offer if they will locate in that city. 

Crane Brothers Manufacturing Company will 
erect at once a three-story and basement brick fac- 
tory on Jefferson Street, immediately 
Van Buren. The factory will front 180 feet, and 
have adepth of 60 feet.— Chicago Industrial World. 


G. S. Woolman, 116 Fulton Street, New York, has 
issued a catalogue of interest to draftsmen, con 
taining descriptions of drawing instruments and 
materials. He has also issued a pamphlet descrip 
tive of Higgins’ liquid drawing ink, for which he is 
agent. 

Senator Cameron, of Pennsylvania, Senator Ma 
hone, of Virginia, and others have organized the 
Roanoke Navigation and Water Power Company 
at Petersburg, Va ,to develop water power for fac 
tories. S. P. Arrington, 
tary. Capital, $500,000. 

H. N. Burford, Master Mechanic of the Memphis 
& Charleston Railroad, writes us that it has not yet 
been decided where the new shops of that road 
will be built. Both Tuscumbia and Memphis have 
been talked of for the location. They have tem- 
porary shops erected at Memphis. 


of Petersburg, is Secre- 


Warner & Swasey, Cleveland, Ohio, write us: 
We have been increasing our force, and are now 
working more men than ever before. The demand 
for our brass working tools and screw machines is 
increasing, but our orders are generally for 
rather than large lots of machines. 


small 


The Yale & Towne Mfg. Co., of Stamford, Conn., 
have made a contract under which they will bere 
after conduct the manufacture and sale of the 
Hawes adjustable horse-shoe. The inventor, Dr. 
A. C. Hawes, of Noroton, Conn., has been introduc 
ing the shoe with, so far, very satisfactory results. 


The Hendey Machine 
Conn., have issued a new 
machinists’ tools and special machinery, as manu” 
factured by them. Good engravings, clear print, 
and tasteful arrangement, coupled with intelligible 
information of each machine, make the catalogue 
one to be preserved. 


Company, Torrington, 


Dean Bros.’ Steam Pump 
Ind., are running full time. 
ble orders are six pumps for Schmidt’s Brewery. 
Indianapolis ; fifteen special distillery pumps for 
Illinois and Kentucky distilleries, and one large 
duplex pump for water supply at Michigan State 
public school, Coldwater. 


Works, Indianapolis, 
Among recent nota 


The Russell Paper Company, of Bellows Falls, 
Vt., are preparing another mill in which they will 
place the largest paper machine in the United 
States. Itisto be a Harper-Fourdrinier machine 
over 140 feet long. The drive-rolls are 54 inches in 
diameter and over 9 inches long. This machine is 
designed for newspaper, and makes three sheets at 
one time. It will cost about $20,000 


The Gordon & Maxwell Company, Hamilton, O., 
have issued a new illustrated catalogue of steam 
pumping machinery, and a new price-list. It has 
85 pages, and the engravings are large. Detail cuts 
are shown wherever necessary. Descriptions are 
clear, and a well arranged index makes it handy 
for reference. Much useful information about 
steam pumps in general is included in the cata 
logue. 

Sebastian May & Co ,manufacturers of foot and 
power lathes, drill presses and light machinists’ 
tools, Cincinnati, Ohio, write us: For want of room 
in our old quarters we were compelled to move to 
a larger building, Nos 169 and 171 West 2nd Street, 
where, having added considerable new machinery. 
we will be better prepared than ever to keep up 
with the constantly increasing demand for our 
tools, and expect shortly to bring out several new 
machines. 


south of 


illustrated catalogue of 








9 


The Edison Machine Works, 
addition to their regular work 
other kinds of machinery 
building 


New York City, in 
, are contracting for 
At present they are 
a large number of hand rock drills, and are 
also building large vacuum pumps 
facturing electric 


They are manu 
motors from one-half to three 
power, and are completing the electric 
motors for trial on the elevated roads. 


horse 


The Charleston Iron Fence and Machine Com 
pany, previously reported as being worked up, has 
been incorporated in Charleston, W. Va., by W. K. 
Burton, Mt. Sterling, Ky., John L. Winkler, B. R. 
Winkler, G. R. Jacobs, Frank Woodman and D.C. 
Gallagher, of Charleston, W. Va., to build foundry 
and machine shop and manufacture iron fence. 
Capital stock, $4,500.— Baltimore Manufacturers’ Rec 
ord, 


David Boyle, 521 W. Monroe Street, Chic: , has 
within the past month finished and put. in satisfac 
tory operation the following machines: 
ice machine, at Pine Bluff, Ark ; one 
machine at Portland, Oregon ; One 
at Covington, Ky.; 
for N. K. 
gether 117 


One 5-ton 
10-ton ice 
30-ton machine 
one 20-ton refrigerating machine 
Fairbank & Co., Chicago, making alto 
of his machines in regular operation. 
Mr. Boyle is now having his machines built with 


the MceBullock Mfg. Co., Chicago 


Guild & Garrison, Brooklyn, N. Y., are doing a 
fair business in their general line of steam pumps 
and pumping machinery, which includes everything 
used for moving water or air. They have intro 
duced the interchangeable system in the manufac 
ture of all machinery, providing templates and 
jigs for every piece and hole. In addition to pump 
ing machinery they build engines, in which they 
have introduced several improvements, for the 
ammonia process of artificial cooling 


On April 4the Consolidated Safety 
pany, of Boston, owners of the Richardson patents, 
filed a bill in the United States Circuit Court, in 
Chicago, for an injunction and 


Valve Com 


accounting against 
the Union Brass Manufacturing Company, of Chi 
cago. Recently a final decree was entered by Judge 
Blodgett by agreement of the parties awarding the 
complainants the sum = of $10,000 as profits and 
damages on account of the infringement by the 
defendants of the Richardson patents of 1866 and 
1869. An injunction was also granted against the 
Union Brass Manufacturing Company on the Rich 
ardson letters patent of 1869, 

The Eclipse Wind Engine Co., Beloit, Wis., have 
purchased the wagon works plant in that city, and 
will remove thereto as soon as possible. The Bedoit 
Free Press says: ‘‘ It has long been known that. 
while the Eclipse Works cover an area of five acres 
of land, they have been hampered for room, and 
already occupy all of the available 
their locality, and that it was only a matter of 
time before the Company would be compelled to 
seek more Ccommodious quarters.” They have now 
about 15 acres of ground, and will build a large 
brick foundry this summer. Our contributor, Rob 
ert E. Masters, has recently become foreman of the 
foundry. 


property in 


E. W. McKenna, Superintendent of the Jefferson 
ville, Madison & Indianapolis Railroad, writes us 
as follows in answer to an inquiry about a report 
that they were to build shops to cost $50,000 : “The 
report youhave heard is only partially true; we 
expect to make some improvements in our yard at 
Louisville, which, together with the construction 
of a ten-stall engine house, will cost in the neigh 
borhood of $50,000. The engine house will be a 
frame building with ten stalls, with a small shop 
for doing light 
comprise a lathe 


repairs. The machine tools will 
, planer, drill press and grindstone. 
There will be a blacksmith shop running from two 
to four fires.” 


George B. Grant, 66 Beverly Street, Boston, Mass., 
has issued catalogue *‘A,” 
light pulleys and 
water motors, etc. 


of standard gear wheels, 
hangers, calculating machines, 
Printed on the coveris a sam- 
ple plate of gear teeth and rim sections, the im 
pression being from real cut teeth of wheels. This 
plate gives a very clear idea of the actual size of 
each diametral pitch. The price-list contains not 
only prices for goods in metal, but prices for draw 
ings of gear teeth single or in interchangeable sets, 
also the cost of engineering advice in relation to 
gearing,etc. The catalogue, i 
matter, contains 
eral interest. 


n addition to special 
useful tables and matter of gen 
Itis sent free to any machine shop 
or manufacturing concern. 

Fayette Brown, receiver of 
Co., iron manufacturers, Youngstown, 
ports to the creditors earnings of 
months and a week up to 
earnings have been made 
decline in prices 


Brown, Bonnell & 
Ohio, re 
$247,000 in 22 
January 1, 1885. ‘**These 
in the face of continued 
from February 21, 1883, to Janu 
ary 1, 1885—of $10. $15, $22 and $24 per net ton, re 
spectively, on the four principal kinds of finished 
products turned out. In addition to this shrinkage 
the profits have been affected and the business em 
barrassed by the uncertainty as to the length of 
time the property would remain in the hands of a 
receiver. Considering these difficulties and the 
small working capital—about $178,000 in material, 
etc., as above shown—the trade of the 
has been pretty well retained, and the 


company 
profits us 
expected. Since the 
first of February there has been a very considera 
ble increase in Our sales, the daily shipments aver 
aging from 150 to 
After making the 
above, Mr 


large as could reasonably be 


200 tons of finished product.” 
favorable 
Brown notified the 


mentioned 
workmen that unless 


report 


they will accept a reduction of wages he will close 
the mill, 








formed at Jackson 
Smith Dust Col 
Kirk & Fender 


A new has been 
Mich., known 


lector Company, 


company 


as the George F. 


168 Devonshire St., 


to manufacture the 


GHARS 


dust collectors. The officers of the company are: BOSTON. MASS. 
President, Geo. F. Smith: Vice President, Alva ask cele ‘ : ee 
Kirk ; Secretary and Treasurer, W. J. Fender. fa 2 age ag ty shi 
; a on Estimates Furnished for Models | 
Machinists’ Supplies and Iron. or Light Machine Work. 
eres ; re Tools and Supplies for Machinists 
New York, May 21, 1885. Sat Misutanturer. 





The supply business remains unchanged, without 


C gr B 
much prospect of immediate increased activity. atalogue B 


cr Send for 





Iron—In American pig sales are unsatis fact ory. 
with no indications of change. | For standard nA LEYS 5 HEATIN FO GES. 
brands we quote: No. 1 Foundry, $18; No. 2, $17 


$14.50 to $15.50. 
Pig there are 


Grey Forge, : 
In Seoteh but few transactions. 


phd a : Shotts, $21 to $21.50; Coltness, $21 to 
$21.50; Gre ngarnock, $19 to $19. 50, toarrive: Gart 
sherrie, $20.50: Summerlee, $20.50; Carnbroe, $19, 


to pic rn : Eglinton, $18 to $18.50; Langloan, $20 50 
Dalmellington, $19. . ; . 
Copper--The market for ingot is a little easier. 
Lake is held at 11.60 cents ; other brands, 10.60 to 11 
cents, but sales are made at lower figures. 
Lead—The market is inactive at 3.65c. 
Tin—We quote jobbing lots of Banca, 19e¢ 
and Malacca, 18'4c. 
Spelter—Refined, 8c. 


* WAN TED* 


** Situation and ITelp’’ Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 
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For Hard Coal or Coke. Indispensable in all shops 
tokeep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production 


BRADLEY & CO. Syracuse. N.Y 
SPECIAL NOTICE. 

All parties making, selling or using an Upright or 
Heive Power Hammer having a Cushioned Vibrat 
ing Saddle, infringe our patents, and we shall hold 
them legally liable for the same. 

BRADLEY & COMPANY, Syracuse, 


Boy 16 years old, wants to learn patte rnmaking. 
J. O'Connell, 186 6th Street, Jersey City, N. J. 


Wanted 
for four or five sizes of a cheap engine 
Kendall, AM. MACHINIST. 


Wanted, two or three 
fitting lathe and planer 
Reed, Cairo, Tl 


N.Y. 





A draftsman to get out ae ations 


Address, 2) 


mney 
‘ATENT 


yee 


good vise hands, used to 
work. Address, Joseph B 


Wanted—Situation by experienced die sinker and 
toolmaker; best of reference given Address Ex 
perience, Box 1, AM. MACHINIST. 

Mech. draftsman, 
experience, wants situation, 
former and present employers 


thorough education, practical 
Best references from 
Box 15, Am. Macu. 


Mech. draftsman requires situation, several years 
practical experience in nearly all classes of machin 
ery. Address, ‘‘ J.D,’ Box 14, Am. MACHINIST. 


Wanted—Position as traveling salesman, any- 
where in North or South America, by a young man 
of goo | character and education. Address C. E.C., 
Box 2776, Ann Arbor, Mich. 








SIMPLY Const evs Ticwrite TURARLE © 











To make room for larger tool, will sell cheap, for 
cash, a planer 42/’x42’’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Conn. 


aus ao 
: * i Ps 


Fly-wheels for sale—Two fly-wheels, 20 feet di 
ameter each weighing about 40,400 pounds. Ad 
dress A. Y. N., care Am. MACHINIST, 

Second-hand Planer for sale, to plane 22 feet long, AA, 
{8 in. wide, 32 in. high, double heads, &e., for price — 
and description apply to New Haven Manufg. Co., -_ 

New Haven Conn. JHE BROWN WAMMER; 
BLOW W 
DOUBLE THE VELOciTY That it Raises the Hama: 

A NEW MOVEMENT! SEND FOR DESCRIPTION 

KNOWLTON MFG. CO... Kine St... Rockford Ui 


ROPER’S HAND-BOOKS FOR 
ENGINEERS AND FIREMEN. 


These books embrace all branches of Steam Engineer- 
ing. Send for Catalogue, 


EDWARD MEEKS, PUBLISHER, 
1002 WALNUT ST., PHILAD’A, PA. 


I wish to correspond with parties prepared to 
manutacture on royalty my patent chuck illustra- 
ted in AMERICAN MACHINIST, May 23 issue. Used in 
my Own work,and reliable. B. F. Chappell, South 
Windham, Ct. 


















Combine valuable feat- 





] re) ‘ 7 a Be 

D ures oitered'by no over The Pox pal. Universal Ti imme: 2 

tool. In rangeofopening;s = . ™ 5 

advantage of self-adjusting a 5 A valuable Tool on Pattern Work. a2 

jaw worked by a single » 3 x= 

screw; graduated base,etc. Parts 3 E O=2 

inte rchangeable. Chucks guaran «. O au 

teed. Sold by the trade, Send S 4. o7 

for Catalogue ae m=: 

ig MELVIN STEPHENS, Frop’r, i) SP : 
Self-Adjusting. Otice, 41 Dey Street, New , Bt 2 & 2 x = 
a” - = 

5 % 

S ¢ 





The Fireman’s Guide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. 
+ Crown S8vo, Cloth, 50 


E. & F. N. SPON, 35 


STEEL 
CASTINGS 


JUST PUBLISHED ILLUSTRATED CATALOGUE 
BLAKEH’sS IM Pir VED STEAM 


PUMPING MACHINERY. 


ts SEND FOR ACOPY. .& 
ADDRESS : 


CEO. F. BLAKE MANUFACTURING CO., 


95 & 97 Liberty St., N. Y. 44 Washington St.. Boston. 





' 


Salar May & Co,’ 


Improved Serew Cutting 


Foot or Power Lathe. 


14’’x40’’, 6 bed, price $175 
Catalogue of Lathes, Dril 

Presses and Machinists Tools 

and Supplies. Mailed on ap 


Cents. ¢ 
plication. Lathes on Trial. 


Murray St., 
New York. > ow . Ainal 2 a 

167 W. Second St., Cincinnati, 0 

From 1-t TO 15,000 Ibs. WEIGHT, 

True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength 

Stronger and more durable than iron forg 
for any service whatever. 

40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this stee 
now running prove this. 

Cross-Heads, Rockers, Piston-Heads, ete. for Locomotives. 

; STEEL CASTINGS of every description 
Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


W orks. Chester. Pa. Office, 407 Library St.. Phila. Pa. 


/| 








rings in any position « 





New and 
Complete 














‘CHANDLER & FARQUHAR, 
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The Deane Steam Pump Co, 


NEW YORK. BOSTON. 
MANUFACTURE 


PUMPING 
MACHINERY 


PHILADELPHIA. 


oe"Send for New Illustrated ——™ 
Catalogue. 


CHICAGO. ST. LOUIS. 























Established in 1874. _ 


CLEVELAND TWIST DRILL CO. 


24 and 26 Wes. Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Ene, 





pe 


= 


BEAUDRY UPRICHT 
| POWER HAMMER. | 











Ma’ 


UNIVERSAL ENGINE LATHE. 


Swings 7 inches, length of bed 42. 48 and 54 inehes : 
between centers 24, 30 and 36 inches. 


BALLOU MFG. C0., Hartford, Connecticut. 


| WATE®, MORES, MACETNERY 
POND ee CO, ** wo." 





Corresp'd’ce 
Solicited, 


NEW, SIMPLE, 

PRACTICAL, LOW- 

PRICED, CHEAP 

TO RUN, FQUAL 
TO STEAM. 
TEN SIZES. 

BEAUDRY & 

CUNNINGHAM, 







Boston, Mass. 
Prices, etc., on appli 
cation 
Please mention ‘this 
advt. 








Fire Pump. ‘ 


GUILD & GARRISON. 


BROOKLYN, N. Y., 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGUE. 





Cornell University. 


COURSES LEADINC TO DECREES: 


Mechanic Arts, Mathematics, 
Civil Dngineering, 
Llectrical Engineering, 
Architecture, Agriculture, 
Arts, Analytical Chemistry, 
Chemistry and Physics, 
History and Political Science, 
Literature, Natural History, 
Philosophy, Science, 
Science and Letters. 
ENTRANCE EXAMINATIONS BEGIN AT 9 
JUNE 15th, AND SEPT, 15th, 1885. 
For the University Register, giving full informa 
tion respecting Admission,Free Scholarships, Fel 
lowships, Expenses, etc., adaress, 
TREASURER OF CORNELL UNIV. — 
ITHACA. N. Y. 


WJOHNS 
‘ASBESTOS 
PACKINC. 


Asbestos Piston Rod Packing. 
Asbestos Wick Packing, 
Asbestos Mill Board and Sheathing, 
Asbestos Gaskets and Rings, 
Asbestos and Rubber Tape and Cloth. 


Asbestos Boiler Coverings. 


Asbestos Cement Felting. 
Asbestos Air Chamber Covering. 
Asbestos Locomotive Lagging, 
Asbestos and Hair Woven Felt, 


ASBESTOS ROOFINC. 


Asbestos Building Felt. 
Asbestos Cioths, Cord, Twine, Yarn; 
ket and Retort Cements, etc 


LIQUID PAINTS, and PURE COLORS. 


IVE PRICE LIST AND SAMPLES FREI 


A.M., 








is bestos Gas 


DESCRIPT 


H.W.JOHNS MFC.CO., 


Sole Manufacturers 
S7 Maiden Lane, New York 
175 Randolph St., Chicago. 170 N. 4th St., Ph la lelphia, 
Killbter House, Billiter Street, London 


Kegiracts dem Chordal’s Tih 


12mo, Cloth (nearly 400 pages), $ 
Discount of 25 per cent. on Orders for 5 or 
More Coples. 

Now and Enlarged Zdition with Additi 


The name “C moapat,’ ” has become a familiar 
— among eatatiee everywhere, for the graph 
and humorous sketches of shop life and character 
pea the fund of information which it represents 
The author’s writings should be prized and enjoyed 
by every one interested in mechanical pursuits. 


PUBLISHED BY 


JOHN WILEY & SONS, 15 Astor Place, N.Y. 


New Wachinery For Sale. 


VERY LOW. 


sane 
wala. 


nal Tlustra 





Engine Lathe, 18 in. x 6 ft. 
as es 15 in. x 8 ft. 
eS as iP in. x 6. 


rill Presses, 18 in., 22 in. and 24 in. 
16in, x 6 ft. Speed Lathe. 
iG in. x 6 ft. 

tachment. 
! Tron Frame Saw Table, for 14 in. 
1 4 in. One-side Wood Moulder. 


With milling at 


Saw. 


CALL ON OR ADDR 


OOoOnRE & Co... 
22 Cortianadt -St.. N. Y. 


PATTERN & MODEL MAKER. 
GEO, 5. KNOWLES, 69 BEEKMAN ST.. 


NEW YORK 
PATTERNS of all descriptions made and inve! 
tions PERFECTED 


a Chea a“ a 
ona Ga 
Market, 


Write’for{Circular and‘Price List to 
GOODCHILD & MATTHIES, 92-94 Liberty'St.. 


ESS 














aes chili 
a ies nee ee a 
| | Reese 

) . > 


1 

















BETTS MACHINE CO. 


WILMINGTON, DEL., 


MAKERS OF 


Improved Machine Tools. 
BORING AND TURNING MILLS 


OF MODERN DESIGN AND 


FIRST - CLASS WORKMANSHIP. 


Sizes up to 14 Feet Swing. 

















ee ee 














} 


yt 


{/P.. 
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NICHOLSON FILE CoO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘6 Nicholson File Co’s”? Files and Rasps, ‘* Double Ender’? Saw Files, ** Slim” Saw Files. 
** Racer’? Horse Rasps, Handled Riffllers, Machinists* Scrapers, File Brushes, File Cards, 2 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R.1.,U.S.A 








Cras. A. Moore, Pres. & Gen'l Manager. MARTIN Luscomp, Treas. & Secretary. Geo. W. RicHarpson, Supt. 


THE CONSOLIDATED SAFETY VALVE Co. 


CAPITAL: $100,000. 


Manufacturers of the Only 


ae ” 

NICKEL SEATED “POP” SAFETY VALVE 
For STATIONARY, MARINE and PORTABLE BOILERS. 
Approved by BOARD OF U.S, STEAMBOAT INSPECTORS, adopted by U.S. 
NAVY for the STEEL CRUISERS. 

Our patents have been fully sustained by the U.S. Supreme Court, 
Washington, D, C., and by the Decision of Jan. 19th, 1885, we were awarded 





wn 


Profits and Damages and a Perpetual Injunction 
against The Crosby Steam Gauge and Valve Co., 
For Infringement of our Patents. 
We are prepared to furnisn the Best ** Pop” Safety Valve, and considering 
capacity and durability it is the cheapest valve made. It also affords 
absolute insurance against explosion. 


Send for Illustrated Catalogue, 


SALESROOMS, ((1 LIBERTY ST., N.Y. | nosYo8" Sass, 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


WEE 
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3 
WORKS, BALDWIN STREET, BOSTON. 


AMERICAN 


















oe ee A. J. WILKINSON & CO. 
Shifting Screw Micrometer Howton, Mans 
WITH COVERED SCREW. eS Se 





#. Micrometer Calipers and 
Fine Measuring Toels 
to be found in the world. 


Send for Illustrated Catalogue with 
lables. 

















THE STANDARD 











ASE TWIST DRILLS 4nd_Special Tools. 





Manufacturers of STRAIGHT LIP INCRE 
CLUTCH PULLEYS AND 


FRICTIO CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, North Adams, Mass. 
EVERY >a ¥ CENTERS 





DAY 
Illustrated in the AMERICAN MACHINIST, May 2, 1 


IS ONLY S20. 


DISCOUNT GOES WITH EVERY 






PAIR. 


SYRACUSE, =: 
CS. E. LIFE. NEW Tonk, NE See 








CTH 


0. BOX 1200. 













Washer. 


Divider 


WITH 





pring 


CHICOPEE FALLS, MASS. 


Manufacturers of 


SPRING CALIPER Ano DIVIDERS, 


Fine Machinist Tools and Fire Arms. 
OUR SHOOTING CALLERY RIFLE IS THE FAVORITE EVERYWHERE. 


SEND FOR ILLUSTRATED CATALOGUE. 


Patent 








MACHINIST 


RR? D PRICE 
? * 


LI 









sT 


REDUCED PRICES OF 





® ™ 

=e. LE COUNT’S MALLEABLE 

$5 IRON LATHE DOC, 
oO; XN INCH PRICE. No. NCH. PRICE. 
ae 1.....36....$0.30 8....2 . - $1.00 
Se, Mf , ee l4.... .30 Small Set of 8,450 
OS a Bice Se es oe Se 214.... 1.20 
SOUTH gq yz Ricca 6300, a? Deis 1.30 
C. W. NORWALK, =|-=% Be |” ame | ae bs eis ee 
meee 6....1%..3. 00 B rt . 1.60 
LE COUNT. CT. ESS 7....134..-. .90 FullSetof12,10.00 





If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper Mill 
Chemical or Gas W orks, Tannery, Brewery or Sugar 
Refinery, Drainage Q uarries, Cellars or Plantations, 
ening or Hydraulic Mining, Sinking Founda 
tions, Coffer Dam, Sewer, Well Sinking and other 
Contractors’ W ork. or Raising Water for any 
kindof Manufacturin gor Fire Purpose; write 







® Pulsometer, containing gre atly reduced 
prices, hundreds of testimonials, ete. Mailed 
ree. Prices 100 per cent. lower than others. 
Every Pump tested before shipment and 
paranteed as represented. Economy and 
. ‘ficiency Unequaled. Pulsometer Steam 
Pump (Cos, 88 John St., N.Y. See prices next issue of this paper. 





The Almond Coupling. 
A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N.Y. 


ry Pn ad 


| 
hi 


NOISEL ESS, 











ey “- 4, a") Pl 
jdawtahila) Tvaatarutatalatatatutas | 


L. §. STARRETT, 


Manufacturer of 


FINE Toots,|| | 
ATHOL, MASS, 


Send 
































for F*ull ais 


SHAPING MACHINES 


For Hand and Power, 
6’, 8” and 10” Stroke 


Adapted to All Classes of Work to 
their Capacity. 





CIRCULARS FURNISHED 
BOYNTON & PLUMMER, 


Worcester, Mass. 














5 

- = 
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» 
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All Joints Accessible 

and Adjustable. 


Cut Gears, Straight-way 
Valves, Adjustable Feed. 
“a MADE BY 
5A. mw. NAGLE, 
Office, 115 MONROE ST., 
. . CHICAGO, ILL, 
HILL, CLARKE & CO., New England Agents. 





DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 
BOiler Feeders, Fire Pumps, 
Pumping Machinery for all pur- 

poses. 
Send for Catalogue, 


Ree: 


LD 


HE DUPLEX INJECTOR 


THE BEST BOILER 
FEEDER KNOWN. 
Not liable to get out of 
order. Will lift water 25 
feet. Always 
water fot to the boiler 
Will start when it is hot. 
Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & CO., 


















MUNYA eS AA nA SS 








RRYMAN Patent 


FEED WATER 
eater & Purifier, 


MANUFACTURED BY 
]. B. Davis & Son, Hartford, Conn. 
This heater has been in constant use 
over ten years. None have ever r¢ 
quired repairs. Gives the highest re- 
sults attainable by the use of exhaust 
.. steam 


BENJ. F. KELLEY, Agent, 


"91 LIBERTY ST., NEW YORK. 


Philadelphia Office: 








JAMES BERRYMAN, 125 N, Fourth St. 


foranillustrated descriptive book onthe New | 


delivers | 


Detroit, Mich. 


ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin, Circulars and samples free. 
Agents wanted. - NEW, 32 John Street, New York 


PLANER. 





TAN 
| POWER 


| HIS cut represents a combined hand and power 
It is made 


planer. 
well pro 
portioned, 
and built in 
a first class 
manner. 
The mach 
ine is run 
b Vv two 
belts run 
ning at a 


from new designs, is 













10/7 x10/"x2”” 


Speed of 
Counter 
Shaft 170 
Revs. 


high rate of Size of 
speed, and Tight and 
isa powel Loose Pul 


fultool. It 
has auto 
matic hori 
zontal feed 
and the 
head is 
graduated 
toplane at any angle. The table is gibbed to the bed 
to prevent its lifting on a heavy cut ; holes in table 
are drilled and reamed ; slot in table is planed ; 
racks and gears are cut; sliding surfaces are accu 
rately scraped to bearing ; feed-screws are of steel 
with square threads ; nuts, screws and wrenches are 
case-hardened. The machine can be run by hand 
power with crank by simply slipping out a gear. 
The toolean be depended upon to do accurate 
work. 

With thfs machine is furnished a bench, counter 
shaft, graduated chuck, index centres, crank for 
hand power and necessary wrenches. Can also fur 


x 


nish small cutting tools if desired. 
Torrington, 


HENDEY MACMINE (U,, “Cone. 
The M, 1, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. -: 


b 


leys on © 
Shaft. 6x2. 





Warranted t he 
BEST PUMP made 


for all situations. 


PHILADELPHIA AGENT 
JANIEL KELLY, 51 N, Seventh St. 





~—- WHE QNLY PERFECT ” 


SST 
Portable Forges. 


The Lightest, Strongest, 
Most Durable, Easiest 
Working and in every way, 

THE BEST 
Portable Forge 








MADE. 
| Bullalo Foree (Co, 
Buffalo, N. W. 





WORTHINGTON 
INDEPENDENT 
CONDENSER. 


Henry R. Worthington, 
NEW YORK, 


Boston, Pittsburgh, Chicago, Cincinnatl, 


Cleveland, St. Louls, San Francisco. 


Catalogue | 


ustrated 


Tl 


Send for 
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Dating from MAY 1, 1885, 


BUSINESS CONSOLIDATIO 


Wm, B. Bement & Son, Callowhill and 21st Streets, a 
tablishments will be conducted as 
one concern, under the firm name of_S@Wwtt® Bement, M iles | & _Co. 
The members of the new firm are WM. B. oaawe, Cc LARENCE 8S. BEMENT, 
FREDERICK B. MILES, and WM, P. BEMENT, and the principal office will 
be located at CALLOWHILL AND 21ST STREETS, PHILADELPHIA. Both 
shops will be operated as heretofore, except that the work will be divided be- 
tween the two, so as to confine the building of certain classes of 


MACHINE SHOP AND RAILWAY TOOLS, 


heretofore built by both, entirely to one establishment, 


BE MENT, MIL ES * CO. “or & 2ist STS., 


PHILADELPHIA, PA. 


Address 





ONEIDA STEAM ENGINE & FOUNDRY COMPANY, - ONEIDA, N. Y. 


MANUFACTURERS OF WESTCOTT’S PATENT 


co, 


New CaTALoevE Reavy. 


TLE GIANT 
anadaee 








sateen . eee aoe a eT, 
PATTERN MAKERS 





Can be applied in one-tenth the time required to carve 
¢ purses fillets. Send for sample. H. B. Smith Machine Wo. 
Mfrs, of Wood Working Machinery, 925 Market St., Phila. 


WooD- SWORKING MACHINERY 


For Planing @ Mills, Fur 
oiture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Work 
ing. Send Stamp for II- 
lustrated Catalogue to 
ROLLSTONE MACHINE CO 
46 Water 8t., 
FITCHBURG, MASS., 








NONE » LATS,» BAND » LATER 
Slide Rests and Planer Centers. 


—THE— 


Hartford Drill huck 





U.S.A. 


CYLINDER FREE oF AciD. 


os 












Bowes of 25, 50 and 100lbs. 
|) contains the maximum of 
LIN DLEY M . E LKI NTON,. power, durability and effi- 


ciency, and is fully guaran- 

| teed. No. 1holds from 0to 

14’’, price $7. No.2 (round 

0dy) holds from 0 to % 

Selon GE. Gold tr the wrote: 
Address, 

A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks. 
Send for new Ilus’d Catalogue. 


= FLUOR eee ee ROUNAY 
- SPAR B. Burbank & Go, FLUX. 


Evansville, Ind. 


532 St. John S'reet. 
Philadelphia, Pa. 


TALLOW. ' 





J.S.GRAHAM 














Txos. H. DALLETT & Co. 
8 N. 21st St., Philadelphia, Pa. 


Manufacturers of 


k2RwPATAHN T 


Portable Drilling: Machines 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


New Illustrated Catalogue just issued. 










> MACHINERY™: 


SWEETSER & MERRITT, 


<Y/ 


§. ASHTON HAND MFG. CO. 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE + | ATHES 


Are now in position to put on the market 


14” ENCINE LATHES of NEW DESICN 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 





BROCKTON , MASS. 











THE SCIENTIFIC 


PORTABLE FORGES, HAND »° 

<“POWER» 
BLOWERS, EX- 

HAUSTERS, ETC, 


Decided improvements tn 
this line of manufacture, 

Send for Catalogue of dif- 
ferent styles and sizes, 


The Foos Mfg. Co. 


SPRINGFIELD, O. 


“ ELEVATORS = 


With Screw or Spur Gear, 

operated with belts or hand; 

Automatic Hatch Doors; Hy- 

draulic or Steam Elevators 
or Hoists. 


GEO, 0. HOWARD, 
a! gy 19 8. Leth ot. Philade -— 


2 Cortl andt 8 Yow York, 


























NEW HAVEN MANFG. CO., 


New Haven, Conn, 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 





The Ma- 
=" chine Tool Works, Frederick B. Miles, | 
Engineer, 2 ith and Wood Streets, has been united with The Industrial Works, | 
and hereafter the two es- 


STATIONARY = PORTARLE. 





HARRISON SAFETY BOILER WORKS. GRAVD 





ESTABLISHED 1851, 


The Horton Lathe Chuck, 


ALSO 


CHIU CKS 


for BrassFinishers’ 
Use, 
Milling Machines, 
Screw Machines, l p- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 


for Car Wheel and | 
other work. 


THE B. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S.A. 


Wells Bros. & Co. 


CREENFIELD, MASS., 


, "| Offa Manufacturers of 
Little 








Screw 
Cutting 


=) \lachinery 
& Tonls, 


Adjustable Dies, Fine Taps, &. 


Adjustable Die used in all our Screw Cutting Tools. 


“THE NEW EFT TLE GIANT"® 












OE Nee em 2 
hae Seke 


AabaaD ADA 





SHAFTING, HANGERS, 


A Specialty. 
Send fer Ill. Price List and Discoant Sheet. 


CURRIER & SNYDER, 
Wrpright Drills, 


WORCESTER, MASS. 











BLAISDELL & 00. 


Manufacturers of 


t P, 






and forBoring Mills | 


PHOTOGRAPHIC OUTFITS 


MICROSCOPES, 
TELESCOPES, 
FIELD-GLA > 


4 





THERMOMETERS. 


Drawing Instruments, Philosophical and 
Chemical Apparatus. 





List and —-% of our Ten Catalogues sent 
FREE on application. 


QUEEN & CO. 


924 Chestnut St. Philadelphia. 


yg Speed Indicator 


Registers up to 1000; will stand 10,- 
000 rotations per minute. Spindle 
has Rubber Tip (pat. app’d for) to 
prevent 
slipping, 
and also 
to break electric light current 
when used on dynamo. Has silver 
plated dial and glass crystal, ex- 
cluding dust. Spindle, "%’’, 12” 
Sent by mail for $2.50. Dis- 


| 
| 
| 
| 
| 















or 3’’, 
count to dealers. 


as ordered. 
J. H. WALLACE, General Agent, 
2N. LaSalle Street, Chicago, Il. 


WORK SHOPS 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and woodworkers send for 
yrices. Illustr’d catalogue free. 
. F. & Jno. Barnes Co. ‘ 
Rockford, Ill. = 
Address No. 1995 Main St. 


CRANK PLANERS 













, Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 
TO PLANE 12x16x15. 


R. A. BELDEN & CO., DANBURY, CT, 


: fj MACHINISTS LABOR SAVING TOOLS 
|G&W THREADING TOOLS OLD&NEW, 

§ WOODBRIDGE LATHE &PLANER TOOLS.3 SIZE 
[ STEEL “KNIFE EDGE” STRAIGHT EDGES 
BORING & INSIDE THREADING TOOLS 
JOHNSONS CUTTING OFF TOOLS FOR 
LATHE& PLANER.SEND FOR CIRCULAR 


Y 7, 
1 / THEHARTFORD Toot Co.HARTFORD CONN 


Office THE DOMESTIC MFG. C 
Newark, N. J. Cet. 18, 1884. 








Mr. JOHN CO. BLEVNEY, Pres., 
The Blevney Mfg. Co., Newark, N. J. 
Dear Sir: 
We have 
had two of 
your fric- 


tion clutch- 
es running 
on one of 
our screw 
machines 
for the last 
six months 
and I am 
satisfied 





SHOE 


AND 


achinists’ Tools, 
WIRE 


TACK, 22 NAIL 


SHANK 
MACHINERY. 


Tack Machines of the well-known Cyrus Gurney 
pattern, weighing from eleven hundred and fifty 
to sixteen hundred pounds, acknowledged to be the 
be at mac ‘hine in the market. Fully warranted in every 


EITH »° TRUFAN 
Mass, 


Campello, 










BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Machines, Cutting-off Machines, 
Ratchet Drills, Bpecial Machin- 
ery, etc., etc. 


Mention Paper. 


FORBES & CURTIS, 


WRITE FOR CATALOGUE, | 


that they 
are the best 
thing we 
have ever 
had in that 
direction; 

It gives us 
no trouble 
whatsoever 
and we in- 

tend to put 
them in as 
we require 
to change. 

S. A, DAVIS, Supt., 

Domestic o Mtg. Co Co. 


BEVEL GEARS, 


Cut Theoretically Correct. 


YS For particulars and estimates apply to 


BREHMER BROS., 


Machinists, 
440 N, 12th St., Philadelphia, Pa 


| Fox AND TURRET 


SPEED—3— LATHES. 
BRASS FINISHERS’ TOOLS. 
GEO. GAGE, Warterrorp, N. Y. 
| E. P. BULLARD, Ag't., 14 Dey St., NEW YORK. 





Yours truly, 















Power Pipe Cutting and Threading 





/BOWN EST 





WILLIAMS Ex eo 8 


EAR HAMILS peer ¥ JO ROOK tt Oy, 
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AMERICAN 


Morse Twist Drill and Machine Company, “over 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 














Solid and Shell Reamers, Beach’s Patent Self-Centering.Chuck, Bit Stock Drills. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an“ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
CEO. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


(OMBINED PUNCH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the puncn to mark before 
throwing inthe clutch. The stripper is adjustable tc 
different thicknesses of iron. 


ACHINE 
Spur and 








Six (6) Sizes. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 





OULDED 


Bevel 


Pulley Castings, de, 


Special Indueements to 


the trade 
Mn : 





List mailed on Appll- 


The Cut anne our No, 44—an excellent Horizontal Pun cation. 
ching Machine, making a ore-inch diameter Hole throug! 
one-inch iron, and also useful for punching stay-bolt hole OOo L é & Ht Ul N 
in furnace sheets after the sheets have been fitted. 

BUILDERS OF STEAM ENGINES, Baltimore, Mad. 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters 
Cranes and heavy y Iron Work generally 


Iron Planers 2 Shapers. 


SUPERIOR DESIGN ANB WORKMANSHIP. 


ROCHESTER MACHINE T00L WORKS, Lim, 


HALL's PATENT 
Automatic 


Tijacters, 


For supplying all 
classes of steam 
boilers with water. 

We guarantee 
these Injectors to 


lest and only tho- PARAGON & DUPLEX DRAWING PAPER 


roughly reliable 
Union Tracing Cloth, 


Boiler Feeders in 
MATHEMATICAL INSTRUMENTS, COLORS & BRUSHES, 


the world, working | 
In largest variety. Send for Circular. 


Econ. | 
REUFFEL & ESSER, NEW YORK. 
angry DETRICK & HARVEY, 








CURTIS 


Pressure Hgpulator 


For Steam, Water & Air. 


Manufactured by 


Curtis Regulator Co., 
51 BEVERLY STREET, 
Boston, - Mass. 











General Agencies: 
108 Liberty St. + New York, 
19 No. 7th St., Philadelphia. 
86 & 8S Market St., Chicago. 
49 Holliday St., Baltimore, 
24 Sixth St., Pittsburgh, Pa. 
707 Market St., St. Louis, Mo. 


——iio— 
LUE PROCESS PAPE 


In Sheets and in Rolls. Prepared and Unpre-. 
pared. The best article forcopying Drawings. 






Wasco SPINDLE 











TAKE OUT TURE 
FOR CLEANING 








HALL’S 













*e | Manufacture BALTIMORE, MD. 
112 JOHN ST., NEW YORK,  xacbiseTols SINGLE ~~~ OPEN 
and POST—” C SIDE 
VOLNEY W. MASON & CO., Special 


R08 PLANERS. 


Adapted 
for long & 
wide work, 
Guaran- 

- teed equal 
to the two- 
post plan- 
ers in am’t 
and quali- 
ty of work. 


Friction Pulleys, Clutches and Elevators, | ¥<bisery. 
PROVIDENCE, R. |. 





Contracts solicited for 
Special Machines, Patent 
Devices,&c., in quantity. 


Complete outfit for Ma- § 
chinists, Blacksmiths 
Metal - Workers and 
others. 





New Circular on Mill- 








at serine BYDROSTATIC MACHINERY, 
SCREW & TAP CO. ° et PS, 
8. E. Cor. Pearl & Plum PUNCHES, 
Streets, vee Soles 
CINCINNATI, OHIO, 
ACCUM U LATO RS 
| JACKS, ~ 
PAPERS | VALVES, 
DRAWING FITTINGS, _ 


ALL Finds. 
Send for Catalogue of Drawing Papers and_ In- | 
struments 





VAULT ELEVATORS, ds, 8 


M. ACHIN IST 18 


D, SAUNDERS’ SONS, 





Youkers, 4 N.Y. 


MANUFACTURERS OF 


Pipe Cutting, 


THREADING, 


Steam and Gas Fitters’ Hand Tools. Toning Mushine 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 
licity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. No loose parts to become detached and mislaid. All wearing 
surfaces are of tool steel, hardened. ye friction of parts than any other pipe-cutter made. 


DROP FORGINGS 














Ose C2 Xow ya 
suos ,SU3ONNYS'd 





‘eu. 2 


late Seasitives Drill 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. 


OF TRON 
OR STEEL 


BEECHEK & PECK, NEW HAVEN CUNN. 








PICKS PAT DRE Eee 
BEECHER & PECK, te CONN. 


DRAWING ILLU eraaten ‘cee UR, 
NSTRUMENTS' WM. T. COMSTOCK, 


POP. 
Crosby Pop bafety-Valves 


ADAPTED TQ MARINE, LOCOMOTIVE, | | 
STATIONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 
And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 





New York. 






























| Manuf'd Solely by the 
Victory Lubricators, Amsler’s Planimeters, Test Manuf'd Solely by the 


Gages and P umps, Scotch Gage Glass, Water Gages. j 
-“_ agin am Engine and Boiler appliances. American 
e claim superiority of workmanship and per 
fect adaptation in all our products. Steam Gauge 


Crosby Steam Gage and Valve Co. Co., 


95 & 97 OLIVER STREET, BOSTON. Boston, Mass 





J. C. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causos, 
28 STATE STREET, ROOM 28, BOSTON, MASS, 











“ 
ECLIPSE” Pipe-Cutting Machines 
FOR HAND OR POWER. 

Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
convenient and very compact 
Pipe-Cutting Machine soon pay 
for itself, providing it could be 
had at a moderate price? 

Mention this paper and write 
us for particulars, 

PANCOAST & MAULE, 
Philadelphia, Pa. 
Made In Three Sizes, Cutting Pipes % to 6 inch. 


GLASS TUBE CUTTER. 

— = Phe earaven sea 
hs PX ENGRAVER on WOOD | 

> ANW ST. # New Yoru: 


ay & SCOTT, xe°" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


and Matcher, 





24inch Eureka Planer 


THE EGAN COMPANY, MFRS, 


Successors to the Cordesman & Egan Co., 
201 to 221 W. FRONT STREET, CINCINNATI, OHIO, 























The cutting is done on the inside of tube by a small hard 
steel wheel. Will cut any size or grade of glass tube. No 
practice required to operate 

Price $2.50 each, (Discount to dealers.) 


Manufactured by HUNT & CONNELL, (Limited.) 
SORANTON, PA. 


CEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causes and Solicitor of American 
and Foreign Patents. 


234 BROADWAY, NEW YORK. 








SEND For CATALOGUE, 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 


The Eaton, Sole & Burnham Co,, 


82 & 84 FULTON STREET, NEW YORK, 
Manufacturers of 
PIPE CUTTING and 
THREADING MACHINES, 
Operated by Hand or Power, 
FITrTIinGs, 
VALVES, PIPE, PIPE TOOLS, 


and all styles of 


Iron and Brass Goods 








Iron and Steel 


DROP FORGING 


Of Every Description. at Reasonable Prices, 


R. A. BELDEN &.C0., DANBURY, Ct. 














116 Fulton St. 


New York. | WATSON & STILLMA 468 Grand St. 


New Vork, 


G. S. Woolman, 


a ‘or STEAN ‘ATER : zAS, 
VIEW OF FACTORY, BRIDGEPORT, CONN. For STEAM, WATER and GAS 





AME] tICAN MACHIN Ist 
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"WILLIAM SELLERS & Ct, 


rriladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


- Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 

Drills, Shapers, Bolt Cutters, 

tables, and Pivot Bridges, Gifford Injectors, Se 
Improvements, New Patterns, Simple, Effective. 


- No. 79 Liberty Street. 


oo Turn- 
er 





IN USE, 


1500 ENCINES NOW 


*YSI'T COMdIOJSy PUB IEMOITIO poIeaisN{[] 10; pusg 





Our capacity being now pocne to 100 Engines per 
month, we shall hereafter keep in stock for imme- 
diate shipment all sizes from 4 to 200 H. P 

Zs Ww 


Westinghouse Machine Company, 


rPIDTVTseSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 
WESTINGHOUSE, c HU RCH, KERR & CO, 17 Cortlandt 


St treet, New Ye ——- - a = gayle 
FAIRBANKS, MONE & CO., Chieago, Cincinnati, Cleveland, — RA Cc TI! I On | 
4 ATRBANKS ey Si St. Louis, Indianapolis and Denver : 
-ARKE & L “ San Francisco, and Portland, Oregon Portabl rl ili a and Stationar 
. ARKE, i? ACY & Co., Sait Lake City. A tah & Butte, Montana . sn Ag 2 si an 
D. A. TOMPKINS & (O., Charlotte, N. ( ee 
KEATING IMPLEMENT & MA‘ HINE CO., Dallas, Texas 4 4 
ROBERT MIDDLETON, Mobile, Ala E N G I IN ES ° 
H DU DL EY COLEMAN, % Pe rdido Street, New Orleans, Li : 
IMRAY & CO, Sydney and Melbourne, Australia. Manuf'd ), T SE, } Eaton, Madison 
R. ROGERS, 43 Rue Lafitte, Paris, by 00 if 1 & | (Ri Co., New York. 


Elevator Works 
Morse, Williams & Co, 


(Successors to Clem & Morse 
Builders of All Kinds ot 
PASSENGER and FREIGHT 


Elevators 


Office, 411 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamaxon Sts., 


PHILADELPHIA, 
New York Office. 108 Liberty St. 
AUTOMATIC CUT-OFF ENGINES 


Embodying a New System of 
Regulation. ‘he Gov- 
ernor weighs the Load. 


The most perfect Gov- 
erning ever obtained. 


Send for circular A, . : 
ALL ENCINE GO. : 

ERIE, PA. WE GUARANTEE better Te ation than it 

is possible for any other ENGINE to givo. 


Sou tor deserttcice cirenee ot TRACTION ENGINES. 


Send for descriptive circular of 


Morse 






























KELLAM’S STEAM PRESSURE REGULATOR 
Manufactured by HIRAM KELLAM, Detroit, Mich. 


Different from any 
other regulator, its 
Te teepnte packing 
no springs, packing, 
Bm Ft or stuft- 
ing box, insuring 
promptness of action 
and great durability 
Regulates pressure 
Without perceptible 
variation at any point desired, from 
11b up toany boiler pressure. Guar 
anteed for 5 years. Send for des- 
criptive circular. 


Sole Sales 













Agents; 


HINE & ROBERTSON, 


12 Cortlandt St... New Vork. 


J.-A. FAY & CO. aS: 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


Planing and Matching, 


Surfacing, Moulding, Tenoning, Mor- 
tising, Boring, and Shaping, etc. 





Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
= sawing Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 

All of the highest standard of 
excellence. 


W.H. D DANE, Pres'’t. D. L. LYON, See'y. 


|The HUYETT 


WE ADVERTISE THIS WEEK 








: =<" <== 


wom FANS 


Single and Double Exhausters, Pressure 
Blowers and Ventilating Wheels, 


HE feature of these Fans is their double discharge 
and improved wheel. The advantage is the fact 
(tested), that they require one-third less power than 
any other. This Fan is fullof good points, for which, 
send for descriptive circular, 


WESTINGHOUSE, CHURCH, KERR & CO. 


Contracting and Consulting Engineers, 
17 Cortlandt Street, New York, 


‘Also controlling the Westinghouse and Reynolds’ 
Corliss Engines; The American Paper Pulley, &e. 








JENKINS BROS. ¥ 


ENKINS BROS.’ VALVES, CATE, CLOBCHECK AND SAFETY. 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Qiscs used in these valves are manufactured under our 1880 patent and wil 
stand 200 lbs, steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


79 Kilby Street, Boston. | & NEW List. 


1 John Street, New York, ? END FOR 





THE FISHKILL CORLISS ENGINE, 






A FULL LINE OF SIZES. 


Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BO TLERS. 


Manufactured by the 


* Fahl Tanding [Machine Co, 


FisHxini-on-THE-Hupson, N. Y. 


430 WASHINGTON AVEN 


SOUTEARK FOUNDRY AND MACHINE C0, 


ENGINEERS AND MACHINISTS, 


UE, PHILADELPHIA, PA. 


PORTER-ALLEN & SOUTHWARK ENGINES. 
BLOWING ENGINES, PUMPS, GAS 


APPARATUS, 
HYDRAULIC MACHINERY, &c., &c. 





Boiler, 


Punche 


Ov 








> Multiple, 
Steam-Driven 


Zoe Power Cushioned Hammer, 


Send for New New Catalogue, 


ALG & ALSTATER 0, =e 


Double, Single, Angle-Bar, 
Gang, Horizontal, 










Twin, 
Gate, 


and 


Spacing, 
el t 


s and Shears, 


er 300 Sizes. 
ALSO, 








CRAIC’S | 
New “Class C” Lubricator: 


Manufactured by 


The Craig Sight Feed Lubricating Co. 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 


FOR CIRCULAR. 


ZELL SAFETY BOILER 
Pioneer Tron Works, ®*3°)"™ M'frs. 











SEND FOR CIRCULAR. 





Address, SAFETY STEAM GENERATOR C0., 
68 WARREN STREET, NEW YORE. 





VAN DYRE WATER TUBE BOILER, 


Cheapest and 
best boiler ‘oc 
market. 
Safety, 

Economy, 









ERIE, RPa. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Lron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


THE GARDNER COVERNOR. 


Over $0,000 in use 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction or no sale. 
For circulars and prices, 
address, 


The Gardner Governor Co, 








Durability 


VAN 0 DYKE 


MFG. co., 
—- bOGreenpeintATe. | 
BROOKLYN, N.Y. 


The Beckett & McDowell Mfg. Co. 
E> STAM IS 


Hoists, Pumps 


y AND GENERAL 


Mining Machinery, 


120 LIBERTY ST., 
NEW YORE, 















HE LAWSON ee 








This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws, It 
gives complete immunity against explosions, de- 
ivers dry steam, prevents all ine rustation and de 
posit on the bottom plates, affords safety with high 
pressure, and secures great economy. The inven- 
tion is applicable to every style of boiler, and can 
be readily applied, internally or externally, to new 
or old boilers. Licenses granted on liberal terms to 

manufacturers. Send for description. 





Send for Catalogue A, containing Illus 
trated Description and References. 


Lawson Non-Explosive Boiler Co., 
155 & 157 BROADWAY, N.Y. 





SS SSS . Send for Illus, Catalogue, | 


QUINCY, ILL. 


BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 


for 1880, 1881, 1882, 1883 and 1884, cloth, $3.50 each, 
pure hasers aying express charges. 
Am. Macurnist Pvus’e Co., 96 Fulton St., New York 


THE LOWE BOILER. 














BRIDGEPORT BOILER WORKS, 
WM. LOWE, Proprietor, 
to LOWE & WATSON, Bridgeport, Conn, 

MANUFACTURER OF 
THE LOWE BOILER, which eight years’ use of the 
steam superheating drum style, end sixteen of the Lowe 
Boiler, under all conditions, has proved to be the most 
satisfactory boiler known in all respects. Gives dry steam, 
The process for combustion of the gases is in the construc 
tion and setting. Burns any fuel and gets as much result 
from it asany boiler or setting at no more cost, with greater 
durability. Send for descriptive circular, 

I. M. MOVES, 

General Sales Agent, 52 John St., New York. 


OSGOOD DREDGE C0O,, Arsanr, N.Y. 


RALPH R. OSGOOD, Pres. JAMES H. RLESSING, Vice-Pres. 
JOHN K, HOWE, Secretary and Treasurer, 


Manufacturers of 


Dredges, Excavators, Ditching Machines, Derricks, &¢., &c. 


Successo: 














wD Combined Steam Exc. avator and ensiek i. GRO 

















-*~ 
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NEW TANGYE BUCKEYE. ‘AUTOMATIC. cuT- OFF ENGINES. 


1000 TI. P. 


These Engines are the combined result ot long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 

lighest attainable 
superior regulation guaranteed. 













25 to 


In Use Over 800. 


Cut-Off Engines, 12 to 100 H.P. for driving Dyn» mo Machines 
aSPECIALTY. 
wa tical Steam Engine Construction and performance 
¢ by mail. Address 


a BUCKEYE ENGINE CO., Salem, 0. 
Sales Agents: GEO. a5 EO ttNeON eS ounsy’ a a 
KENSINGTON ENGINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, 


A. BARNARD, 70 Astor House, N. Y. 
and 53 Mason Building, Boston, Mass. 


farylan 
2200 


, and Virginia. 





CUMMER ENGINE CO. 


CLEVELAND, OHIO. 


Over14,000 
in Use. 







chaloketiay 
20 to 70% 
less Gas 





So~ -<Eniaee 
Awarded Gold Medals a All 
Highest Premiums for BEST AUTO- 
MATIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for 150 Page Illustrated Catalogue. 


eupsue 19430 Aue uegy 


SCHLEICHER, SCHUMM & CO., 


833d & Walnut Sts., Phila. 214 Randolph 8t., Chicago. 


THE ALBANY STEAM-TRAP (0s 


BUCKET AND GRAVITATING 


T:R:-A:P: SS 


a Automatically drain the water of 
condensation from HE ATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler, doing away with pumps 
and other mechanical devices for such 
purposes 

We also manufacture Blessing’s 
Patent Renewable-Seat Stop and Check ° 
Valves.—Send for Circular. 


Albany Steam-Trap Co, “Nos 























Bucket, Gunton, 








BUILDERS OF 


| WARDEN & MITCHELL, 


Germantown Junc., Philadelphia. 





BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
ETC., ETC. 





























Hydraulic Biveting Plant and full facilities. 





SELDEN’S«"=7*PACKINGS. 


Recommended by Leading 


atent Binder 


—EFOR— 


mgioons for 
AMERICAN MACHINIST, Steam a: 4 od ydraulic Use. 


tohold 52issues. Price $1 each,by mail or ex- : ; ¢ 
Made either with or with- 





press to any part of the United States. Also out Rubber Core. 
iT C 3) to be applied by book- RANDOLPH BRANDT, 38 Cortlandt St., New York. 
OVERS binders for perma- 





nently binding any volume. 


American Machinist Pub’g Co., 
FULTON STREET, NEW YORK. 


Same price. 


URSTED OILERS 


DO NOT OCCUR. 
WHERE PROVIDENT PROPR!tiOKS heeP 
; THEIR BOILERS PERFECILY CLEAN 
: BY USING 


VAN DUZEN I'S MECHANICAL BOILER CLEANER 


UFACTURED BY 


[7AUA'/A ‘DUZEN. CINCINNATI. 0. 


96 





SECOND-HAND IRON WORKING MACHINERY 





lh in. x 6 ft. E ngine Lathe.Ames, Good order 
Gin. x 6 ft Harrington. Good order 
Zin. x 8 ft. ae Harrington. ** 
Hin. x 10 ft. * Ames : 
ii} in. x 26 ft. a Raised to swing. 52 in i nN y 
’ X | 
Bement. Good order. MO ay 


nt w Aa 


NEWARK, N. J. 


246 in. x 20 ft. Pond Engine Lathe. Good order. 
4in. x7 ft. Harrington Chucking Lathe. Al order. 
22x38 in.x12 Extension Lathe. Harrington. 

One 6in. Shaper. Gould. Cheap. 

One 12 in. Stroke Crank Planer. Belden. 

l6in. 88in. Planer. A 1 order. 

2in.x 4 ft. Planer. New Haven. 


One 30in.x 6ft. Planer. Smith. <A1 order. 
Min. x & ft. - Pond. | | Qi ggg SHEE ronar cg ¢ hl \eetine 
46 in x 12 ft. - Niles. Nearly new. 


431n x 12 ft. ” 
10 in. Stroke Slotter. 
One Universal Miller. 


N. Y.S. E. Co. Good order 
Hewes & Phillips. 
Brown & Sharpe. 


One Milling Machine. Poole. 
One Milling Machine. No. 2 Garvin. 


One No. 7 Brainard Miller. 
Four No.2 Miller. 
One No.1 Miller. 
One 20 in. Drill, 
One 20in. Drill. Prentice. 
One 80in. Drill. Putnam. 
One Horizontal Boring and Drilling 
One 4-Spindle Drill, No. 3, Ames 
One Profiling Machine 


A 1 order. 
P.&W.Lincoln Pattérn. 
Hand. P. & W. 
Lowell—good order, 


N’ly new. 
Nearly new. Manufacturers of 


IMPROVED 

Good order. + 

wz Mach. Ames. CORLISS ENGINE, 

early new. 
Garvin 1 spindle. 








We havea full line of new m’ch’y, and are prepared 4.50 
to make low gretions. Agent forthe following . ° 
lirms. Write full particulars of what is wanted. Y gh Sp dE iH 
igh speed Eng: 
NEW YORK AGENT FOR BOTH 
Brown & Sharpe Manufacturing Co, Condensing and Non-Con- 


Wizh econcmic 

duty and fine regulation 

guaranteed. Tubular Boil 

ers and Steam Fittings. 
PLANERS, LATHES, 

Gear Catters, Shapers, Slotters, also Hydraulic Oil 
Presses, and Veneer Cutting Machinery, 

SHAFTING and GEARING, 
HEAVY PLANERS A SPECIALTY. 


Powell Machine Tool Co, densing 
Bradley’s Cushion Hammer. 

National Mchy. Co, Bolt and Nut Mechy. 
Hilles & Jones, Boiler Tools, 

Slate’s Sensitive Drills. 


Elliott's Drills, Gage Brass Lathes. 


E P.BULLARD. (4 Dev St..NEW YORK. 





Economy in Steam Consumption and | 
Self-Contained Automatic | 


Illustrated Circulars with various dataasto | 
, free | 





15 


MAC HINIS T 


"NEWARK, 


Tar WATTS, CAMPBELL CO, NEwAs 


MANU A or 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes Varying from 30 to 2000 H. P, 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing 
Non-Condensing or Compound 

Send for Circular 


BRANCH OFFICE 


Cor. Sth and Chestnut Sts. 
PHILADELPHIA, PA. 


Portable and Stationary Engines and Botlers. 
SIMPLE, Rerrapir, DURABLE, pot VERTICAL 


AND 
FIORIZONTAL. 


IN NINE 








SIZES, FROM 2 TO 16 HORSE-POWER 


JPRICES FOX TREMELY 1 ow. 


Send for free Illustrated Catalogue 


CHAS. P. WILLARD & C0. 
SS 284 Michigan Street, Chicago, Ill. 


SCHAFFER & BUDENBERG, 40 John St., New York. 


Eo AX EE A EIS’ 6 Ce’ Eee Bee 
Ae oan Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Con- 

\ densing the Exhaust Steam removes the back pressure. 

g . Utilizes a power heretofore thrown away. Works auto- 

A) matically at a steam pressure of less than half a pound. 
Adapted to_all pressures. For Locomotives as well as 
Stationary Engines. 


WORKS AT BUCKAU, CERMANY. 
- AGENTS : 
BRAMAN, DOW & CO... 


G. W. STORE! 
MURRILL 























Boston. 
eossccseess 149 North Third Street, “Philadephia. 
& igi singe ... Baltimore. 


™ 








HAY & PREN Poe wena ete Chicago. 
N. O. NELSON MANUFACTURING GO...........0: St. Louis. 
HOWARD IRON WORKS Butfalo, 


KRIEGER, BURKHARDT 
DAVIs, CRESWELL 
W.T. GARRATT..... 


.. Cincinnati. 
ee Denver, Colo, 
San Francisco, Cal, 





QO... c 
OQ cc ccsaseass 


FoR Railway Repair Shops 


CIRCULARS ON APPLICATION, STAMP FOR CATALOGUE. 


TOOLS. L. B. FLANDERS MACHINE WORKS, 
“MN PEDRICK & AYER, Proprietors, “ PHILADELPHIA. 


THE NATIONAL CALDWELL’S 


HEATER es “(oe:“Twoded’ 
CHAN FLO, 


A brass coil heater supplying 
Our 





















FbEU PIPE 


feed water at 210° to 212° Fahr- 
enheit by use of exhaust steam. 

Our prices are low and rea- 
sonable, and we aim to supply 
the cheapest, best and most effect- 
ive Heater inthe market. Fifteen 
N sizes. No.1, 8-horse Heater, $17. 
No. 10, 100-horse Heater, $150. 
Iron, Brass and Copper Coils 
and Bends made to or- 
ws der. Circulars and price 
he * listssent on application. 
g National Pipe Bending Co., 

New HaveEN, 
Connecticut. 


FOR SALE 


THE FOLLOWING 


Second-Hand Machine Tools 


“Two Speed” 
machine of its kind. Size for size, 
these hoists are lighter, and cost 
than other makes 


is the only 


no more, 

The above is ove of our special 
ties. Send for hoist circular. We 
Design, Construct and Fur- 
nish all kinds of steam and mo 
tive plant 





New York Engineering Co. 
64 Cortlandt St., N. Y¥. 




















iil in good order, and re ady for immediate 
livery: 
yne Engine Lathe, 42’x!4 triple geared. Niles e 
Tool Works. 
One ea, $6 38” 6” 3’ 6’ > 
- ce 887x156) 0" and 17/6” bed. Pond. Second-Hand Machinery for Sale. 
ne i 26x12’ bed. Niles Tool Works. | ,. ame ae . : 
ne ‘ 24 /x10/ and 12/ he nd. Poad, | Two Engine Lathes, 87 in. swing, 20ft. bed. Comp’d 
ne * 66 20/’x6/8/10/ and 12/6” ‘ rest. Serew feed geared in face plate on each. 
ne + 18x “ ‘ One Engine Lathe, 20 ft. bed, 42 in. swing 
‘ne 8’x 9’ Vertical Engine, N. Y, 8S. 8S. P. Co. One Engine Lathe, 16 ft. bed, 48 in. swing. Bement’s 
ne Suspension Drill. mi ike, ieack 
’ . , : A r One Engine Lathe, 12 ft. bed, 25 in. swing. Bement?’ 
For further particulars, prices, &c., write us m: oy ‘idieimaoes r 
1 1 ’ r One Iron Planer, planes 34 ft. long, 72 in. wide. 
\ \ Ii ) | ,, ! very heavy. 
Ye We | ( e One Tron Planer, planes 24 ft. long, 62 in. x 62 in. 
6 ala : z 2 : : Excellent condition. 
Glenwood Station,” YONKERS, N, Y. One Jron Planer, planes 16 ft. long, 42 in. x 42 in 
Bement’s make. 
ay YOUNG & WORCESTER, MASS. | One Iron Planer, planes 11 ft. long, 36 in. x 36 in, 
s . ee Manuf. sturers of Bement’s make. 
One Iron Planer, planes & ft. long, 301m. x 30 in 
ENGINE LATHES, HAND LATHES, One Tron Planer, planes 7 ft. long, 30 in, x 301n, 
New Haven make. 
Foot Power Lathes, Slide Rests, &c. One tron Planer, planes 6 ft. long, 28 in. x 28 in. 
Halliday make. 
THE BABCOCK & WILCOX C0 —WATER TUBE Five Iron Planers to plane 4 ft. 6in., 25in,. x 25 in 
1] STEAM BOILE®S. | Four Iron Planers to plane 5 ft., 20 in, x 20 in. 
30 Cortlandt St., New York. — a One 5-foot Rac ¥; il Drill. Bement’s make, ; 
107 Hope St., Gle aeow. Beotland. Branch Ofices, | One 40-inch B. G. 8. &. Upright Drill. N. Y. Steam 


BOSTON: 
liver Street 
PHII, ADE: LPHIA 
32 N. 5th Street. 
 PITTSBU RGH: 
98 4th Avenue, 
CHICAGO; 
64S. ¢ ‘anal Street. 
cINC INNATI: 


Engine Co.’s make 
One 42-inch Car-Wheel ‘Borer. 
Two Axle Lathes. 
Two Durrell’s 7-Spindle Nut Tappers 
Send for lists New and Second-hand Tools, too long 
for publication 


THE GEORGE PLACE MACHINERY CO. 
121 Chambers & 103 Reade Sts., 
NEW YORK. . 


Bement’s make. 


4 W. 3 Street. 
NE we ORLE ANS 
54 Carondelet St. 
SAN FRANCISCO 
561 aieeton Street, 
HAVA 
iY ia Ignacio, 





a 
Send to nearest office for Circular. 








IMPROVED TRON AND WOOD WORK BENCII. 











Made by BROWN & SHARPE MFG. CO,, PROVIDENCE, R. L, U.S. A. 


am... .4% . : ° ‘ . 3 - 
Castings for patterns, or use, promptly furnished. Illustrated [and {descriptive} Circulars.;mailed on 


“application. 








SLOTTING IWAcHINES 


9, 18 and 18 in, Stroke. New Patterns, 
RAM GUIDE 


ADJUSTABLE VERTICALLY. 


at upper end of 
never _— cut. 













Feeds always take place 
stroke 








VERY HEAVY AND POWERFUL. 


NILES TOOL WORKS, 


Hamilton, Ohio. 





713 Chestnut St. 
153 Lake Street. 





PHILADELPHIA, 
CHICAGO, ei 










“A eston-Capern 


FRICTION CLUTCHE 
and PULLHAY S. 


Made wholly of metal 











No wood or leather surfaces. Entirely free from Collar 
friction or End thrust. Run without noise, and without loss of power in driving. 
Friction Surfaces are of flat sheet metal, easity renewed.—-Adjustments are simple, 
easily made and positive ; casily applied, the working parts all attached to a Central 
Sleeve. 

Descriptive Circulars and Prices on Application. 


SOLE MAKERS: 


THE YALE « TOWNE M’F’C CoO., 
STAMFORD, COMM. 


NEW YORK, | | PHILADELPHIA, | CHICAGO, 
P 62 READE ST. 15 N. SIXTH ST, 64 LAKE ST. 


BOSTON, 
224 FRANKLIN ST. | 












*EFor Immediate Delivery. 


30 in in. x 80 in. PLANERS, *° B'32° St 2ngo 19 in. LATHES, “iengtns. 


pHEAT Drama PAGES 


ECOULDS | GHL2MB=HAN? TOOLS 


IN GOOD ORDER. 

















97 to 113 
N.J.R.R. 









Avenue, EBERHARDT 
| - 
N EWARK, Ci < Universal Milling Mac hine eu shanenshenees Brown & Sharpe 
eS, re ere Putnam 
Column = 060 CPEbuRSShahebadnanne bananas Newton 
| No.5 -  pawneonchensannenican . & Garvin 
| Nos, 2,4 and 5** “ .E. E. Pak & Co. 


Planer, 0x22x5 ft... Wheeler | Plane ar, iix17x4ft. Whitcombe 
* "16x16x34% ft. Hendey | Crank “ 16xl6x_ ft.... Belden 
Gear C utter, Automatic, for par Gears, E.E. Garvin & Co. 
Sevel ** Brown & Sharpe 

Screw Machine, No. 3, with Wire Feed,. .Pratt , Whitney 

No, 2, aes 
“ No. 3, no ” 
| Profiling Machine, 1 Spindle. . ....-K. BE. Garvin & Co. 
| Oval Turnin Lathe, Chuck Sin. ‘out of center, 

Upright Drill. No. 1's, 19 in, owe. eae -Blaisdell 
| Gang Drill, No, 0, 4- spindle mADETA “Pratt & W hitney 
} No, 1, 4-spindle....... tae 
. e “ Nos, 1,2, Sand 4............. R. KE. Garvin & Co, 
4 Speed Lathes, Wand 12in, swing....... - 
= | in, owing and Slide ost 








Townsend 
| Cutter Grinder. . aes i. Garvin & Co. 
| Engine Lathe, er ee a usesns .-Pond 
| “ — 80x16 ft., N K Ww 
Radial Drill, No. 1 
Plain Turning Lathe, Ne ae aan Porter 





Also a variety of new tools of different makes, 


The above tools are in good order and will be sold cheap 
for cash, Address 


E. E. GARVIN & CO., 


189, 141 and 143 CENTRE STREET, NEW YORK. 


PATENT SHAPERS, 
Quick Adjustable Stroke, 
Can be changed whilc in motion, | 


AMERICAN . MACHINIST 








mace 6, 1885 


ITHEe PRATT & WHITNEY Co. 


HARTFORD, CONN. 


LATHE S © Various Sizes 


AND OF THE FOLLOWING KINDS; 


HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND 
BORING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL, RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, &c. 


Price List and Deseription Given upon Application. 


THE BILLINGS & SPENCER CO., 


MANUFACTURERS OF 


Billings’ Patent Die Stock = Dies. 
_ he < ‘ ‘ . . r , 


ALSO, U. §. STANDARD AND WHITWORTH DROP FORGED FROM BAR STEEL, 
WARNER & » dita 


Manufacture _ 








HARTFORD, CT., 
U. S. A. 
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GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from @ quarter- -inch to six feet diameter. In any mate- 
rial. Inany quantity. Small gears on hand for free 

delivery by a Lw for illustrated price list. 
GRANT, 66 Beverly St., Boston. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 2O in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shaftsand spindle. Gears and 
racks cut from the solid and have 
all modern improvements, are made 


J. M. ALLEN, PreEsipenr. 
W. B. FRANKLIN, Viog-Presmgnt. 





J. B. Prerog, Srorerary. 





Dies and 
other Tools 

for the manu- 

facture of all 


PUNCHING PRESSES, 





ad special machinery, and sold very kinds of = 
ow. " 

Our Key Seating Machine SHEET METAL . 
willsave enough in 60 days’ use to pay coops 

first cost; no shop can afford to do _/ ett 
without one. We have now ready for Drop Forgings ,&0. 


prompt shipment,both Key Seat Ma- 
chines and 20 in. Drills. Send for 


, ghines and 20 in- Dri Stiles & Parker Press Co,,™“ietor™> 
W.P.DAVIS, North Bloomfield, N.Y. | pRaNcH FACTORY AND OFFIOZ, 59 DUANE STREET. N.Y 


THE. BUFFALO STEEL FOUNDRY, * ns. v.” 


ORDERS oe SOARSSPONDENCE PRATT = LETCHWORTH, 
LICITED. roprietors. 














Pus SHAPER IAS 26-INCH STROKE. 


PT 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4inches in 
diameter down, and will plane a block 26/’x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed. and is geared 36to1. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by { LODGE, BARKER & CO., + erxcisyati, 0. 


Manufacturers of Iron and Brass-Working Machinery. 


oe Tans on 








99 u.m.cARPENTER Senin Tr 


PAWTUCKET.R. I. 
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